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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 1Mo XMMHUHM Ha YpOBHE CpeaHero oluiero oopa3oBaHus papadboTaHa
Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuU B
Poccwuiickoit ®Denepanuu», TpeOOBaHWUN K pe3ynbTraTaM OCBOCHHUs (enepanbHO
o0Opa3oBarelbHONW TIporpamMMbl  cpeaHero oomero obpazoanus (POII COO),
npencTaBieHHbIx B dexepanbHOM rocynapcTBEHHOM 00pa30BaTeIbHOM CTaHIApTe
COO, c yuérom Konuenuum mnpenomaBaHusi y4eOHOro mnpenMmera «XUMHSI» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peaan3yonux OCHOBHbIC
oOpa3oBarelbHblE MPOTPAaMMBbl, U OCHOBHBIX MOJOXKEHUH «CTpareruu pa3BUTUA
Bocriutanus B Poccuiickoit deneparuu Ha nepuox 1o 2025 roma» (PacmopsbkeHwue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MTOJIXO0B K pa3pa0OTKe MPOrpaMMbl IO XUMHUHU, K OTIPEICTICHUIO 001Iei
crpareruu 0Oy4eHHUs, BOCIIUTAHUS U PA3BUTHSI OOYYAIOLIMXCS CPEICTBAMU y4eOHOTO
npeamera «Xumusi» it 10-11 kmaccoB Ha 0a30BOM  YpOBHE COCTaBUIIM
koHuenryainsHele monoxenuss PIOC COO o B3auMOOOYCIOBICHHOCTH IIEJeH,
cofiepXaHusl, pe3yJabTaroB OOyueHUss U TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

Xumugeckoe 00pazoBaHuE, MOTYy4aeMOe BEITYCKHIUKaMU 00111e00pa30BaTeIbHOM
OpraHM3alliy, SBISETCS HEOTHEMIIEMOW 4YacThi0 MX 00pazoBaHHOCTU. OHO CIIYKUT
3aBepIIAIOIIMM 3TallOM peaii3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIINUX LEOCTHON CHCTEME XMMHMUYECKOro oOpa3oBaHMsL.
OTH UEHHOCTH  KacaloTCsi I[IO3HAHUS  3aKOHOB  NpUpoAbl, (HOPMHUPOBAHHUSA
MHPOBO33PEHHUS U 00IIEH KYIbTyphl YEJIOBEKA, a TAKXKE IKOJIOTHYECKH 000CHOBAHHOTO
OTHOILIIEHUSI K CBOEMY 3/I0pOBbI0O M NpHUpOJHOU cpene. Peanmmsyercs xumumueckoe
oOpa3zoBaHMe 00y4arOIMXCs HAa YPOBHE CPEAHEro oO0IIero o0pa3oBaHMs CpelICTBAMU
y4eOHOro npeamera «XUMHUA», COJAEpKAHNE U MOCTPOCHHE KOTOPOTO OIpPEJENIEHbI B
MporpaMMe 1Mo XUMHUHU C yYETOM CelU(PUKU HAyKH XUMHH, €€ 3HAYCHUS B TIO3HAHUU
IPUPOABI U B MaTepUalbHOM KM3HM OOIIECTBa, a TaKKe ¢ YUETOM OOLIUX Lenei U
MPUHIIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHETO OOIIEero
oOpasoBanus B Poccuiickoit @enepanuu.

XUMHUSL KaK JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WIpaeT OcoOylo poib B
COBPEMEHHOM IUBMIM3AINH, B CO3JaHUM HOBOW 0a3bl MaTepualbHON KylnbTypbl. OHa
BHOCUT CBOW BKJaJ B (OPMUPOBAHHE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3[JaHME LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKalolleM MHpEe Kak O eIUHCTBE
IpUPOABI M 4YeloBeKa, KoTopoe (GopMHUpYyeTcs B XMMHM Ha OCHOBE IHOHUMAaHMA
BELIECTBEHHOIO COCTAaBa OKPYXAIOLUIETO MHpa, OCO3HAHUS B3aMMOCBS3U MEXIY
CTPOEHHEM BEILlECTB, UX CBOICTBAMH U BO3MOKHBIMU 00JIaCTIMU MPUMEHEHHUS.

TecHO B3aMMOAEWCTBYSl C JAPYTMMHM €CTECTBEHHBIMHM HAayKaMH, XHMHs CTalla
HEOTHEMJIEMON YacCThI0O MHUPOBOH KYIBTYphl, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO
Tpyla M KH3HU Kaxaoro ujeHa oOmiectBa. CoBpeMeHHass XHMMHsI Kak Hayka
CO3M/IaTeNIbHAS, KAK HayKa BBICOKMX TEXHOJIOTHI HAIpaBlieHa Ha PelIeHUE II100aIbHBIX



npobjaeM yCTOWYMBOIO pa3BUTHs 4YEJOBEYECTBA — CBIPbEBOM, HHEPreTHUECKOH,
IIUILEBOM, IKOJIOTMYECKON O€30IIaCHOCTH U OXPaHbI 310POBBSI.

B coorBerctBMM ¢ OOIWMMM LENSAMH U IPUHLUIAMU CPEJHEro OOLIero
oOpasoBanus cozpepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BBI ypOBEHb
W3YUYCHHsI) OPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOUICKYIBTYPHYIO IIOATOTOBKY
00y4aroLIXcsi, HEOOXOIUMYIO UM JJIsi BBIPAOOTKH MHPOBO33PEHUYECKIX OPHEHTHPOB,
YCIIELIHOTO BKJIIOUYEHHUS B KU3Hb COLIMYMA, MPOJOJKEHUsI 00pa30BaHUs B Pa3IU4HbIX
00J1aCTsIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocrapnsromuMu  npeamera  «XHUMUS»  ABIAIOTCS  0a30Bble  Kypehl —
«Oprannueckas xumus» U «OOmEas M HeEOpraHUyYeckass XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa
3HaHUHN 0 HEOPTaHMYECKOM XMMUU (C BKIIFOUEHHWEM 3HAHMM U3 OOIIEH XUMHHU) U
opranndyecko xumuu. POpMHpPOBAHME JAHHOM CHUCTEMBI 3HAaHUU IIPU HM3Yy4YECHHUH
npeaMera 00ecreunBaeT BOSMOKHOCTh PACCMOTPEHHUSI BCETO MHOTO0Opa3usi BEUIECTB
Ha OCHOBE OOIINX MMOHITUHN, 3aKOHOB U TEOPUH XUMHH.

CrpykTypa conepxaHus KypcoB — «OpraHunyeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(opMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE
CHCTEMHOI'0 IIOAX0/1a K U3Y4YEHHUI0 yueOHOro Marepuaiia u o0yclioBlIeHa HCTOPUUYECKH
00OCHOBAHHBIM Pa3BUTUEM 3HAHUI Ha ONpeesIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak,
B Kypce€ OpraHMYeCcKOM XMMHUU BEUIECTBA PACCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKON
TEOPUHU CTPOEHUS OPraHUYECKUX COEIMHEHUH, a TAaKXKe Ha YPOBHE CTEPEOXUMUYECKUX
U DJIEKTPOHHBIX MPEICTaBICHUNH O CTpoeHUHU BemiecTB. CBeneHus 00 M3ydyaeMbIX B
Kypce BEIlIeCTBax JAlOTCS B Pa3BUTUH — OT YITIEBOAOPOAOB /10 CIOKHBIX OMOIOrMUECKH
AKTUBHBIX COEQUHEHUH. B Kypce OpraHM4ecKod XWMHHM TIOJy4YarOT pPA3BUTHE
copMHUpOBaHHBIE HAa YPOBHE OCHOBHOIO OOIIEro 0o0pa3oBaHMs I€pBOHaYaJIbHbIE
NPEJCTAaBICHNUS O XMMHYECKOW CBA3M, KJIACCHU(MKALMOHHBIX NPU3HAKaX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BELIECTB OT UX CTPOEHHUS, O XUMHUYECKOM pEaKLUu.

Ilon HOBBIM ymIOM 3peHHMs B mpenMmere «XuMHA» 0a30BOro ypOBHS
paccmarpuBaeTCsl HW3Y4YEHHBI Ha YpPOBHE OCHOBHOIO 00Iiero o0pa3oBaHus
TEOpEeTUYECKUI Mareprai 1 (pakTOJIOrHUYEeCKHe CBEJIEHUS O BEIIECTBAX U XMMHUYECKOM
peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmass u HeopraHuyeckas XUMUS»
o0yJaromumMcst PeI0CTaBISAETCS] BO3SMOKHOCTh OCO3HATh 3HAYEHHUE MEPHOINYECKOTO
3aKOHa C OOLIETEOPEeTHYECKUX U METOJOJOTHYECKUX TO3UIUH, IIy0Xe MOHATH
UCTOpPUYECKOE M3MEHEeHHue (QYHKUMH JTOro 3akoHa — OT oOoOmaromei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOILEH.

Enunas cucrema 3HaHMI O BaXHEMIINX BEIIECTBaX, UX COCTaBE, CTPOEHUH,
CBOMCTBaX M NPHUMEHEHUHU, a TaKXkKe O XMUMHUYECKHX pPEaKIUSAX, X CYIIHOCTH H
3aKOHOMEPHOCTSX MpOTeKaHus nomnosiHsercs B kypcax 10 u 11 knaccoB anemeHTamMu
COZICpKaHMsl, UMEIOIMMU KYJIBTYPOJIOTHYECKUI U TPUKJIAIHON XapakTep. OTH 3HAHUS
CIOCOOCTBYIOT TOHUMaHHIO B3aUMOCBSI3U XMMHHU C APYTMMHU HayKaMH, PACKpPBIBAIOT €€
pOJb B TMO3HABATEIbHOM M MPAKTUYECKOM JEATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIMTAHUIO YBAKEHHUS K MPOIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUECKUX



MPWIOKEHUN XUMHHU, [TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MMPOOJIEMaX, CBA3AHHBIX C XMMHEH, KpUTHUECKH OCMBICIUBATD
MH(OPMAIUIO U TPUMEHSATH €€ /1JIsl TONOJHEHUS 3HAHUM, PEIICHUS MHTEJUIEKTYaIbHbBIX
U SKCHEPUMEHTAJIBHBIX HCCIEe0BATENbCKUX 3aa4y. B 1enom copep)kanue yueOHOTO
npenMeTa «XUMHEs TaHHOTO YPOBHS M3YYCHHUs OPUCHTHPOBAHO HAa (OPMHUPOBAHUE Y
00yJaroImmxcsi MHPOBO33PEHUECKON OCHOBBI I MOHUMAHUS (DUITOCO(CKHUX WICH,
TaKUX KaK: MaTepuaibHOE EIUHCTBO HEOPTaHWYECKOTO W OPraHWYEeCKOro MHpa,
00yCJIOBJIEHHOCTb CBOMCTB BEIIECTB WX COCTAaBOM U CTPOCHHEM, MO3HABAEMOCTh
MPUPOJIHBIX SBICHUH MTyTEM SKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUNI MEXKITY HOBBIMU
(dakTaMy ¥ TEOPETHYECKUMH MPEINOChUIKAMH, OCO3HAHHE POJIM XUMUU B PEIICHUU
HKOJIOTHYECKUX MPoOIieM, a Takxke MpodiieM cOepekeHusl YIHEPreTUIECKUX PECYPCOB,
CBIPBSI, CO3JJTaHUS HOBBIX TEXHOJIOTHI U MaTEPHAJIOB.

B 1utane perienwust 3a/1a4 BOCIUTAHUS, PA3BUTHS U COITUATH3AINH 00yJarOIIIIXCS
MPUHATBIE TMPOTPAMMON IO XHWMHH TIOAXOABI K OIPEICICHHUIO CONEPKAHUS W
MOCTPOCHUS TIPEMETa MPEAYCMaTprBaOT (POPMUPOBAHUE YHHBEPCATHHBIX yYICOHBIX
NeHCTBHUM, UMeronmMX 0a30BO€ 3HauYeHUE [UIs Pa3jMYHbIX BUAOB JEATEIHHOCTHU:
penieHust mpo0OseM, OUCKa, aHanu3a U 00paboTKu WHMOPMAIIMH, HEOOXOTUMBIX IS
NpUOOpETEeHUsT OMbITa MPAKTUYECKOW U  HMCCIEAO0BATENbCKOM  JESTENBHOCTH,
3aHMMAIOIIEH Ba)KHOE MECTO B TTO3HAHUH XUMUH.

B mpakTHke TmpemnomaBaHWsS XWMHH KaK Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsl, TaAK ¥ HA YPOBHE CpeAHEro oOmiero oOpa3oBaHUs, MPHU ONPEIACICHUN
COZICPXKATEITFHOM  XApPaKTEPUCTUKH TeJIed W3ydeHUs MpeaAMeTa HampaBICHHEM
MEPBOCTEIIEHHOW 3HAYMMOCTH TPAJUIMOHHO TPHU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHW Kak OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHHS, IMPAKTHUECKOM
JeSITEIbHOCTH 4YelOBEeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KylbTyphl. C
METOJMYECKON TOYKM 3pEHUs TakoW TMOAXOA K OIpeNeleHHI0 Ienell H3ydeHUs
MpeIMeTa SBISIETCS BIIOJIHE OMPaBIaHHBIM.

CormacHo [aHHOM TOYKE 3pEHHUs TIVIABHBIMU IENSIMU HM3y4eHHsS MpeaMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBISIOTCS:

e (QopmupoBaHWe CHUCTEMBI XUMHYECKMX 3HAHMW  KaK  BaKHEHUIIeH
COCTAaBIISIIONIEH €CTeCTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOit
JISKAT KJTFOUEBBIC TOHATHA, (yHIAMCHTAIbHBIC 3aKOHBI M TEOPUU XHMHH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHWE W TIOHMMaHWE CYIIHOCTH JOCTYITHBIX
00001IeHIIT MUPOBO33PEHYECKOTO XapaKTepa, 0O3HAKOMIICHUE C UCTOPHEH MX
Pa3BHUTHS U CTAHOBJICHWS,

¢ (opmupoBaHWE W pa3BUTHE MPEACTABICHUN O HAyYHBIX METOMAX TO3HAHHS
BEIICCTB U XUMUYICCKUX PEAKITNi, HCOOXOAMMBIX JIJIsl PUOOPETCHUS YMEHUH
OpPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMUYECKHUX SIBIIEHUH, UMEIOIIHUX MECTO
B MPUPOJE, B TPAKTHUYECKON U TOBCETHEBHOM KU3HU;

® pa3BUTHE YMEHUU U CHOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAONIIOACHUEM U
OObSICHEHUEM  XHMHUYECKOTO  3KCIIEPUMEHTa,  COOJIIOACHUEM  MPaBUI
0e30macHOro O0OpaIIeHHsI ¢ BEIECTBAMH.



Hapsany ¢ stum, conepxaresbHas XapakTepUCTHKa Lened W 3agad U3ydeHus
IpeaMeTa B IporpamMMme 10 XMMUU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUM C
HOBBIMHM TIPHOPUTETAMHM B CUCTEME CpeiHero obmero ooOpazoBaHus. CeroiHs B
MPENoJaBaHUN XUMHUH B OOJIBIICH CTETEeHU OTHAETCA MPEANOYTEHHE MPAKTUYECKOM
KOMIIOHEHTE COJepKaHUsl 00y4eHUs, OPUEHTHPOBAHHOW Ha IMOJITOTOBKY BBITYCKHHKA
o0mieo0pa3oBaTeNibHOM  OpraHW3alliy, BJIAQJCIONIEr0 HE HA0OpOM 3HAaHUH, a
(YHKIMOHATIBHOH T'PAaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHMSMHU AaKTHBHOTO
NOJIy4EHHUs 3HAHUH ¥ IPUMEHEHHUS X B PEaIbHOM JKU3HU JUISl PeLIeHUs PAKTHUECKUX
3ajad.

B cBs3u ¢ 3TUM NpH U3yyeHUH peaMeTa «XUMUsS» JOMHHUPYIOIIEee 3HaYCHHUe
IpUOOPETAIOT TaKUEe LIENU U 3a/1a4H, KaK:

ajanTanus OOyJaroIMXCs K YCIOBHSAM JHHAMHUYHO DPAa3BHBAIOLIETOCS MHUPA,
(bopMHpOBaHUE UHTEIIEKTYaJIbHO Pa3BUTOM JTMYHOCTH, TOTOBOW K CaMO0OPa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIILHOMY MTPUHATHIO IPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH M UX IPHUMEHEHHEM;

¢opmupoBaHue y  OOydaroIUXCS  KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJbHOE 3HAuYEHUE JJIs PA3JIUYHBIX BHJIOB
NeSTeIbHOCTH: pELICHUsl MpobieM, MOMCKa, aHanu3a M o0paboTKu HHGpOpMaLuy,
HEOOXOIUMBIX JJIsi IPUOOPETEHUs OMbITA JEATEILHOCTH, KOTOPas 3aHUMAET Ba)KHOE
MECTO B TIIO3HAHWHM XHMHH, a TaKKe JUISI OIECHKH C TO3WIMHA HKOJIOTHYECKOM
0€30MacHOCTH XapakTepa BIUSHHS BEIIECTB U XUMHUYECKUX IMPOIECCOB HA OPTraHU3M
YeJloBeKa U MPUPOAHYIO CPELY;

pa3BUTHE TI03HABATEILHBIX HWHTEPECOB, HHTEIUICKTYAJIbHBIX W TBOPYECKUX
criocoOHocTel O0y4aromMXcsi: CIIOCOOHOCTH CaMOCTOSATENbHO MPUOOpETaTh HOBBIE
3HaHUS 10 XMMHUHM B COOTBETCTBUHU C XHU3HEHHBIMHM MOTPEOHOCTSAMH, HCIOJIb30BaTh
COBpEMEHHbIe MH(OPMALMOHHBIE TEXHOJOIMU JJIs TOUCKAa M aHaiu3a y4yeOHOU u
HayYHO-TIOMYJISIPHONW MH(POPMAIIMN XUMHUYECKOTO COJEPKAHNUS;

¢bopMHpOBaHUE U pa3BUTHE y OOYUYAIOIIMXCS ACCOIMATUBHOIO U JIOTHYECKOTO
MBIIICHUSI, HAOTIONATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPHIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, TPH IUTAHUPOBAHWH W TPOBEJACHUU XHUMHYECKOTO
IKCTIEPUMEHTA;

BocnuTaHue y  oOyyaroumxcs  YOeXAEHHOCTH B T'YMaHUCTHYECKOM
HaNpaBIEHHOCTH XHWMHUH, €€ BaXHOM pOJM B peIIeHWH NIOOANbHBIX MpobiIeM
palMoHAIBFHOTO TMPHUPOJOIOIb30BAHNUS, IOMOJHEHUSI SHEPreTHUYECKUX PECYpPCOB H
COXpaHEHUsl TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OepeXHOro
OTHOILIEHHUS K TMPHUPOJE M CBOEMY 30pPOBbIO, a TaKXe MPHUOOPETEHUsI OIbITa
WCTIOB30BaHMs TIONYYEHHBIX 3HAHWW Ui TPHUHSATHS TPAMOTHBIX peIIeHWH B
CUTYyallUsIX, CBI3aHHBIX C XUMUYECKUMU SIBICHUSMH.

B yue6HOM mutane cpemgHero oomero oopa3oBaHus MPeAMET «XHUMHs» 6a30BOTO
YPOBHSI BXOIUT B COCTAB NPeIMETHOIN 001acTi «ECTeCTBEHHO-HAYYHBIE IPEIMETHI.



OO1iee 9MCIO 4acoB, OTBEAEHHBIX JUISl U3y4EHHUS XUMHH, Ha 0a30BOM ypOBHE
cpemHero oo1iero oopa3oBaHusi, cocTaiseT 68 yacos: B 10 kimacce — 34 yaca (1 gac B
Heneno), B 11 kimacce — 34 yaca (1 yac B Hezenmo).



COIJEPKAHUE OBYYEHMUAA
10 KJIACC
OPTAHMYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHMYeCcKON XUMHUHU

IIpenMeTr OopraHMYeCKOM XUMHUH: €€ BO3HMKHOBEHHE, PA3BUTHE U 3HAYCHHE B
IIOJIyYCHUU HOBBIX BEUIECTB M MarepuayloB. Teopus CTpOEHMS OPraHU4eCcKUuX
coeauHenuii A. M. bymiepoBa, e€ ocHOBHbIE MoyiokeHUs. CTpyKTypHbIE (OPMYJIbI
OpPraHMYECKUX BelecTB. l'omonorus, nzomepus. XUMHUYECKas CBA3b B OPraHMYECKUX
COEIMHEHUSX — OIMHAPHbBIE U KPATHBIE CBA3H.

[IpencraBinenue o KiacCU(pUKAUMU OpraHM4eckux BemiecTB. HomeHkiaTypa
OpraHMYECKUX COEIMHEHUH (CcTeMaTHuecKasl) U TPUBHUAJIbHbIE Ha3BaHUsI BaXKHEUIITNX
IIpEJICTaBUTENIEH KJIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl HW3Y4YEHHs BELIECTB M MX IIPEBPALICHUMN:
O3HAKOMJIEHHE C 00pa3laMi OpraHMYeCKUX BEIIECTB W MaTepuaiaMy Ha MX OCHOBE,
MOJISTUPOBAHUE MOJIEKYJ OpraHMYeCKUX BEIIECTB, HAONIOJEHUE U OINHCaHHE
JEMOHCTPALIMOHHBIX OMNBITOB 110 IIPEBPAIICHUI0 OPraHUYEeCKUX BEIIECTB IIPH
HarpeBaHuu (TU1aBjieHue, 0OyTIIMBaHUE U TOPEHUE).

YrieBonopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM psa. MeraH W dTaH —
MpOCTENIIINE IPEACTABUTENH aJIKAaHOB: (PU3MUECKHE U XUMUYECKHE CBOMCTBA (peaKIuu
3aMEIIEHUs U TOPEHMS), HAXOXKIEHHUE B IIPUPO/IE, TOIyYEHHUE U IPUMEHEHHE.

AJKEeHBI: COCTaB U CTPOCHHME, TOMOJIOTUYECKUN PsiA. DTWIEH U INPONUIEH —
IpOCTeHIINe MpeICTaBUTENHN AIKEHOB: (PU3NUYECKHE U XUMHUECKUE CBOUCTBA (peaKIuu
TMJIPUPOBAHUs, TaJOT€HUPOBAHUSA, TUIpPATAllUU, OKHUCJIEHHUS W MOJIMMEpH3alun),
IIOJIy4YEHUE U IPUMEHEHHUE.

Ankamuensl: OyraameH-1,3 wm wmermnOyramueH-1,3: cTpoeHue, BaxKHEHIIHe
XUMHUYECKHe CBOMCTBa (peakuusi mnonuMepusanuu). [lonydeHne CHUHTETHYECKOTO
Kay4dyKa U PEe3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKUN psill. AlleTUIeH —
MPOCTEHUIIHNI PEICTaBUTEIb AIKUHOB: COCTaB, CTPOCHUE, (PU3HUECKHE U XUMUYECKHUE
CBOMCTBa (peakuuu THIPUPOBAHUS, TaJOTEHUPOBAHMS, TUIpPATALlUU, TOPEHUs),
[IOJIy4YEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuu TrajJoreHUpPOBaHHUS W HUTPOBAHHUSA), MOJyYEeHHE U TMpUMEHeHHe. Tomyon:
cocmas, cmpoenue, ghusuieckue u XumMuiecKue Ce0lUCmea (Peakyuu 2an02eHupoB8anUs.
U HUMpPOBAHUs), nonydenue u npumerenue. TOKCHUHOCTb apeHOB. [ eHeTHYecKas CBA3b
MEXy YITIEBOJOPOJaMHU, IPUHAMIEKAIUMU K PA3JINYHBIM KIIaCCaM.

IIpuponHele UCTOYHMKM  yIIeBOAOponoB. IIpuponaHbII ra3 M IMOIYyTHBIE
HepTsaHble Tazbl. Hedte m e€ mpoucxoxkaenune. CrocoObl mepepabOTKu HEPTH:



MEPEeroHKa, KPEKUHT (TepMUYECKUH, KaTaJuTHuecKuil), mnuponus. IIpomykTs
nepepaboTku HeTH, UX TPUMEHEHHE B IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIi yromib
U TIPOYKTHI €ro nepepadoTKH.

DOKCHepUMEHTaIbHbIE METO/Abl H3YYEHHUS BEIIECTB M UX MPEBPALCHUN:
O3HAKOMJICHHE ¢ 00pa3lamMH IUIacTMace, KaydykoB W pe3uHbl, kojutekuuu «Heptb» n
«Yronby, MOJENIUPOBAHME MOJIEKY]l YIVIEBOAOPOAOB M TaJOr€HONPOU3BOAHBIX,
MPOBEICHUE MPAKTUYECKON paboThI: MOTyYeHHE ITUIICHA U U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Boluncnenuss mo ypaBHEHHIO XHMHUYECKOM peaknuu (Macchl, 00b&Ma,
KOJINYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTA PEAKLUMU IO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIHH).

Kucaopoaconep:kamnue opranndeckue coeJuHeHUst

[IpenenpHBIC OTHOATOMHBIC CITUPTHI. METaHOI U 3TaHOJI: CTPOCHUE, (PU3NIECKHe
Y XMMUYECKHE CBOWCTBA (PEAKIIMU C aKTUBHBIMU METaJUIAMH, TaJOr€HOBOIOPOAAMH,
ropeHue), mpuMeHeHue. Bomopoanbie CBA3M MEXy MOJIEKYIamMu criupToB. JleficTBue
METaHOJIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoOroatoMHble COUPTHL. DTHIICHIIMKOIb U TIUIEPUH: CTPOCHHE, GU3NYECKUE U
XMMHYECKHE CBOWCTBA (B3aMMOJCHCTBUE CO IEJIOYHBIMU METajlllaMu, KaueCTBEHHas
peakius Ha MHOTOaTOMHbIEe ciupThl). JleiicTBre Ha opranu3m uenoseka. [Ipumenenue
IMLIEPUHA U YTUJIEHTIIMKOIIS.

@deHo:  CTPOCHHE MOJEKYIbl, (U3UYECKHE U XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [lpumenenue dhenona.

Anpaerunpl U kemonwvl. QopMaIbACTUI, allETABICTH: CTPOCHHUE, (DU3NYECKUE
U XUMUYECKHE CBOWCTBa (PEaKIMU OKHUCJICHHUS M BOCCTAHOBJICHHS, Kau€CTBEHHBIE
peakiuu), Moxy4eHrue U MpuMeHeHHe.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAS U YKCyCHAs
KHCIIOTBI: CTpOeHHue, (U3MUecKre M XMMUYECKHUe CBOMCTBa (CBOICTBa, 0oOIIuE s
KJlacca KHUCIIOT, peakius dTepuuKalum), moirydeHue u npuMenenue. CreapuHoBas u
OJIEMHOBAsI KUCJIOTHI KakK MPEICTABUTENN BBICIIUX KapOOHOBBIX KHCIOT. MbUIa Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBHE.

Crnoxnble 2GUpBI KaK MTPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upos. XKupsl. ['mapomus xupos. [Ipumenenue xupoB. bruomornueckast posib )KUPOB.

VYreBoabl: cocTaB, KiacCU(UKAIUS YIIEBOIOB (MOHO-, AW- U TIOJHCAXapH/IbI).
Imoko3a — mpocTedIMii MOHOcCaxapwl: OCOOCHHOCTH CTPOCHHS MOJICKYIIBI,
¢u3nueckne U XUMHUYECKHE CBOHCTBa (B3ammopeiictBue c ruapokcuaom meau(Il),
OKHUCJICHHE aMMHauHbIM pacTBOpoM okcuna cepedpa(l), BocctaHOBIEeHUE, OpOKEHHE
IJTIOKO3b1), HAXOXK/ICHHUE B TIPUPOJIE, MPUMEHEHHE, Oroornyeckasi poib. DOTOCHHTE3.
®pyKTO3a KaK U30MEP IIIFOKO3HI.

Kpaxman u nemmrono3a kak npupofHble noiaumepsl. CTpoeHue Kpaxmana H
uenonao3sl.  duznyueckue M XMMHYECKHE CBOWCTBAa Kpaxmana (TUIpOius,
Ka4eCTBEHHAsI PEAKIIUS C HOJOM).



OKCHEepUMEHTAIbHbIE METOAbl H3Y4YEHUS BELIECTB M UX MPEBPALLCHUN:
MpOBeJICHHE, HAOJMIOJCHHEe U ONHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaueCTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCJICHHE H3TaHOJIa
okcugoM wmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOACHCTBUE IIUIIEPUHA C
ruapokcuom meau(ll)), ampaerunoB (OKHCIEHHE aMMHAYHBIM PAacTBOPOM OKCHIA
cepeopa(l) u rumpokcumpom wmemu(ll), B3aumoneilcTBUE Kpaxmajia C HOIOM),
MPOBEIEHUE MTPAKTUYECKOM pabOoThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnepie 3anaun.

Boluncnenuss mo ypaBHEHHIO XHMHUYECKOM peaknuu (Macchl, 00b&Ma,
KOJINYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTA PEAKLUMU IO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIHH).

A3zoTcoaepxalliue OpraHuueckue CoOeIMHEHUS.

AMUHOKHCIIOTHI Kak aM(OTEepHBIE OpraHuYecKne coequHeHus. Pu3ndeckue u
XUMUYECKHE CBOMCTBA AaMHHOKHCIOT (HA TpUMepe DIHIMHA). buonorunueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mnpuUpoOAHBIE BBICOKOMOJIEKYISIpHbIE coenuHeHus. llepBuuHas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OeJIKOB. XUMUYECKHUE CBOMCTBA OEJIKOB: THIPOJIH3,
JIeHaTypaIus, Ka4eCTBEHHBIC PEaKI[UU Ha OCJIKH.

DOKCHEepUMEHTAIbHbIE METOAbl H3YYEHUS BELIECTB M MX MPEBPALLCHUN:
HaOJI0ICHNEe M ONUCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JeHarypanusi OeJIKOB IpH
HarpeBaHuU, [IBETHHIE PEAKIIUU OEIJIKOB.

Bbicokomolieky/isipHbIe cOeJUHEHHS

OCHOBHbBIE TIOHATHUSI XUMHUHU BBICOKOMOJIEKYISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEpPU3ALNH, CPEAHSIST MOJEKY/spHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH —
MIOJIMMEPU3ALIHS U MTOJIMKOHICHCALHS.

OKCIIEpUMEHTANIBHBIE METOJbl HW3YYEHHUs BEUIECTB M MX IIPEBPAIICHMMN:
O3HAKOMJIEHHE ¢ o0pa3llaMd NPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peann3anus MexnpenMeTHBIX CBSA3€U NPU U3YYEHUH OPraHNYecKor Xumuu B 10
KJIaCCe OCYILECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHATUM, TaK W TOHATHH, SBISAIOLIMXCS CUCTEMHBIMHM JUISI OTIENbHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOme ecTecTBEHHO-HAy4YHbIE MOHSATHUS: SBJICHUE, Hay4yHBIH (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHajHu3, CHUHTE3, KJIaccH(UKalus, NepUOAMYHOCTH, HaOIIOAEHUE,
U3MepeHHe, SKCIIEPUMEHT, MOJIEJIMPOBAHUE.

®duznka: marepusi, JHEPrus, Macca, aToM, MNIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUM
YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHUE BEIIEeCTBA, (hU3MUECKHE
BEJIMYMHBI U €JUHULIBI X U3MEPEHHUS.



buonorus: knerka, opraHusm, Ouochepa, oOMEH BEUIECTB B OpraHH3MeE,
¢dorocuHTe3, OWOJOTMYECKH aKTUBHBIC BeliecTBa (OCNKH, YIVICBOABI, IKHPBI,
(hepMeHTHI).

leorpadus: mMuHEpan b, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOMAEeMbIe, TOIUIHBO,
pecypcehl.

TexHONOTHS: MUIIEBBIC MPOAYKTHI, OCHOBHI PAIIHOHATHHOTO MATAHUS, MOIOIIHE
CpeICTBa, JIGKAPCTBEHHbIE ¥ KOCMETUYECKHE Tpenaparbl, MaTepHalbl U3
WCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUA

TeopeTrnyeckue 0CHOBbI XMMHMH

XUMHUECKUH 37eMEHT. AToM. SIpo aroma, W30TOMBI. DIIEKTPOHHAsE 000JI0UKa.
DHepreTHYeckre ypOBHH, MOAYPOBHH. ATOMHBIC OpOWTand, S-, P-, O- SJIEMEHTHI.
Oco0eHHOCTH pacpeiesieH s ANEKTPOHOB 110 OPOUTANISIM B aTOMaX JIEMEHTOB IEPBBIX
YeThIPEX MEPUOIOB. DIIEKTPOHHAS KOHPUTYpaIKs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoguyeckas cucreMa XUMUYECKHUX AJIEMEHTOB /Jl.
. Menneneea. Cpsizp nepuoauyeckoro 3akoHa u [lepuoguueckoil cucremsl
xumuyeckux anemeHToB /J[. 1. MenneneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOM€pHOCTI/I N3MEHEHHS CBOMCTB XMMHYECKHUX IIEMEHTOB U 06pa3yeme
MU TPOCTBIX MW CHIOXHBIX BCHICCTB 110 TIpylnmnaM W TICpHUOAaM. 3Hauenue
MEPUOANYECKOTO 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenue BeniecTBa. XHMMHYECKass CBA3b. DBHABI XHMHYECKOW CBS3M
(KoBaJIeHTHasT HEMOJsIpHask M TMOJSApHas, HOHHAsA, MeTajuindeckas). MeXaHU3MBI
00pa3oBaHMsI KOBAJIEHTHON XUMHUYECKOH CBsA3M (OOMEHHBIN U TOHOPHO-aKLENTOPHBIH).
BonoponHas cBs3p. BaneHTHOCTb. DnekTpooTpuuareabHOCTb. CTENEHb OKUCICHMS.
WoHEBI: KaTHOHBI U AaHUOHEL.

BemecTBa MOJEKYISIpHOTO U HEMOJIEKYJISPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
cocTaBa BelIeCTBAa. THIBI KpPUCTANIMYECKUX PEIETOK. 3aBUCHUMOCTb CBOMCTBa
BEIICCTB OT THUIIA KpI/ICTaJIHquCKOI)’I peHIéTKI/I.

IlonsaTe o nucnepcHbIX cucTeMax. VICTHMHHBIE W KOJUIOMIHBIE DPACTBOPBI.
MaccoBas 107151 BEIIECTBA B pacTBOPE.

Knaccudukarus HEOPraHUYECKUX COEMHEHMH. Homenkuarypa
HEOPraHMYECKUX BelecTB. [eHeTnueckas CBsI3b HEOPraHWYECKUX  BEIIECTB,
MPUHAIEKAIINX K Pa3IMUHbIM KJIaccaM.

Xumudeckass — peakums.  Kmaccupukanmmss ~— XMMHYECKHX — pEakIuid B
HEOPraHWYECKOW M OPraHMYE€CKON XUMHUU. 3aKOH COXPAHEHUSI MacChl BEUIECTB, 3aKOH
COXpaHEHUS U NPEBPALLIECHUS SHEPTUH IPU XUMUYECKUX PEAKIIMIX.



CkopocTh peakiuu, e€ 3aBUCUMOCTbh OT pa3iuuHbIX (akropoB. OOparumebie
peakuuu. XuMuueckoe paBHoBecue. DakTopsbl, BAUAIONINE HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Tpunuun Jle [latensbe.

DnexTponutudeckas aucconuanus. CunbHbIe U cnadbie dnekTponutbl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIasl, HEUTpalibHAs, IEIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCHepUMEHTaIbHbIE METOAbl H3YYEHHUS BEIIECTB M UX MPEBPALCHUN:
nemoHcTpauust Tabnun «llepuoanueckas cucremMa xumudeckux sjiementoB JI. U.
MenneneeBay, H3y4eHHE MOJeNeH KPHUCTAUIMYECKUX PpEHIETOK, HaONoAeHue |
OMHCAaHUE JEMOHCTPALMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCHIA
BOZIOPOJia B MPUCYTCTBUM KaTalu3aTopa, ONPEEICHUE CPelbl PACTBOPOB BEIIECTB C
MOMOIIbI0 YHHUBEPCAIBHOTO WHIMKATOPa, PEaKIMh HMOHHOTO OOMEHa), MPOBEICHHE
MIpaKTHYECKO paboThl «BiusHue pa3iauuHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU
peaKIum».

Pacuérnbie 3anaun.

Pacuétpl o ypaBHEHUSIM XUMHUECKUX PEAKLIU, B TOM YUCIIE TEPMOXUMUYECKUE
pacu€Thl, pacyEThl C UCIIOIB30BAHUEM MTOHATHUSL «MACCOBAsl 10151 BEIIECTBAY.

Heopranuueckasi xumusi

Hewmerannsl. [lonoxenune nemeramoB B Ilepuoguyeckoil cucteMe XuMHUYECKUX
anementoB J[. VM. MenneneeBa M 0OCOOEHHOCTHM CTpoeHUsi aromoB. Duzmyeckue
CBOICTBAa HEMETAJJIOB. AJUIOTPOIUS HEMETAUIOB (HAa TpPUMEPE KHUCIOpPOna, CEpHI,
dbocdopa u yrmepoza).

XUMHYECKHE CBONCTBA BaXKHEUIUX HEMETAUIOB (TajoreHOB, CEpbl, a30Ta,
dbocdopa, yrimepona u KpeMHHs) U UX COSIUHEHUHN (OKCHUIOB, KUCIOPOICOAEPKAIINX
KHCIIOT, BOMOPOIHBIX COSTUHEHH ).

[IpuMeHeHne Ba)KHEUILINX HEMETAJUIOB U UX COEIMHEHUM.

Meramubl. Ilonoxenne meramnoB B Ilepuoguyeckonn cuUcTEME XUMHYECKHUX
sanementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JIOUEK
aromoB MeTauioB. OO0mme ¢usnyeckne cBoicTBa MeTamuioB. CIuiaBel METaJUIOB.
DNEKTPOXUMHAYECKUH sl HAITPSKEHUN METAJIOB.

XUMUYEeCKHUEe CBOWCTBAa BaXKHEMIIMX METAJUIOB (HATpHM, Kajuil, KaJlbLuM,
MarHui, aJFOMUHUHN, IIUHK, XPOM, KeJIe30, MEJb) U UX COCTMHCHHI.

OO6mue crnocoObl MonydeHuss MeTauioB. [IpuMeHeHHe MeTalioB B OBITY H
TEXHUKE.

DKCHepUMeHTaIbHbIE METO/IbI U3YUEHHUSI BELIECTB U UX MPEBPALICHUN: H3yUEHUE
KoJuteKimu  «MeTaimnel W CIUIaBb»,  00pa3lloB  HEMETAIOB,  pEUICHHE
OKCIIEPUMEHTAJIbHBIX 3a/a4, HAONMIONCHWEe W ONHCAaHWE JEMOHCTPAIMOHHBIX |
71ab0paTOPHBIX OMBITOB (B3aMMOAEHCTBHE THUAPOKCHAA AIOMUHUS C PAacTBOPAMHU
KHCIIOT U I1IeJI0Ye, KaueCTBEHHbIE PEaKIIUK Ha KATHOHBI METAJJIOB).

PacuérHrle 3agaun.

Pacuérel Maccel BemiecTBa WM O0ObEMa Ta30B IO HM3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, MAacCe WIH 00BEMY OTHOTO M3 YJACTBYIOIINX B PEAKIIUU BEIIECTB, PACUETHI



Macchl (00bEMa, KOJIMYeCTBa BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIM OAHO U3 BEIECTB
MMEET MIPUMECH.

XuMHS U )KU3Hb

Pomes xuMuu B 00ECIIEUCHHH SKOJOTHYECKOH, YHEPreTHUECKOM W IHIIEBOM
0€30IacHOCTH, pPa3BUTUM MeOUIMHBL. [loHATHE O HAay4YHBIX MeETONaX MO3HAHUS
BELIECTB U XUMUYECKUX PEAKLIUH.

[IpencraBienus 00 OOIMX HAYYHBIX MPUHIMIIAX MPOMBIIIJICHHOTO MOJTYYEeHUS
BA)KHEUILNX BEIIECTB.

UYesnoBek B MHUpE BEIIECTB M MarepuajoB: BaXHEHIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepuasbl, KPacKH, CTEKIJIO, KEpaMUKa, MaTepua’sbl
JUIS SJIEKTPOHHUKH, HAHOMATEpUaJIbl, OPraHMYECKUE U MUHEPATIbHBIC YI0OpEHUsI.

XAMHMS W 30pOBbE YEJIOBEKA: IPAaBHJIA HCIOJIB30BAaHUS JIEKAPCTBEHHBIX
[IpernaparoB, IpaBuia OE30M1aCHOTO HCIIOJIb30BAHUS MPENAparoB ObBITOBOM XUMHUHU B
ITIOBCEJHEBHOM KU3HH.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexXOpeaMETHBIX CBsI3€l IPU U3YUEHUH OOIIel U HeOPraHUYECKOM
xumuH B 11 Kacce ocyIiecTBiseTcss yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4yHBIX MOHATUWA, TAaK WU TOHATUM, SBIAIOMIMXCS CUCTEMHBIMHU Ul OTAEJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE IOHATUSA: HAyYHBIH (akT, THIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiaccupuKauus, TMEepUOAUYHOCTb, HAOIIONEHUE,
JKCIIEpUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepus, dHEprus, macca, aroM, IEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAaJUOAKTUBHOCTH, MOJIEKYNIA, YHEPreTUYECKUN YpPOBEHb, BEUIECTBO, TEIIO,
00bEM, arperatHoe COCTOSHHME BELIECTBa, (U3NYECKHE BEIMYMHBI M EAMHHUIBI UX
U3MEPEHMS, CKOPOCTb.

buonorus:  knerka, opraHm3M, OKocucTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BUTAMHHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

leorpadus: muHepasnbl, TOpHbIE MOPOJBI, IMOJIE3HbIE HCKOMAEeMble, TOILIMBO,
pecypcesl.

TexHonorus:: XuMu4eckass HPOMBIIUIEHHOCTb, METaJUIyprusi, MPOU3BOJICTBO
CTPOUTEIIBHBIX  MAaTepHAJIOB, CEJIbCKOXO3SMCTBEHHOE MPOM3BOACTBO, IHILEBAs
IIPOMBIILIEHHOCTD, dapmareBTHUECKAs IIPOMBIIIIEHHOCTD, IIPOU3BOJCTBO
KOCMETHUYECKHMX IIPENaparoB, IPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepUalOB,
JIEKTPOHHASI IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IVNTAHMPYEMBIE PE3VJIBTATBI OCBOEHMS ITPOI'PAMMEBI 110 XMMHWHN HA BA3OBOM YPOBHE
CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3ylIbTaraM OCBOCHHUS OOYYAIONIUMHUCS IPOrpamMm
cpenHero obimiero o0pa3zoBaHus (JIMYHOCTHBIM, METalpeIMETHbIM U MpeaMeTHbIM). HayuHo-MeToanueckoit
OCHOBOH /17151 pa3pabOTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMM CpPEIHEro o0miero oopa3oBaHus
SIBJISIETCS] CUCTEMHO-/I€ATeIIbHOCTHBIN MOJIXO/I.

B cooTrBeTcTBUM € CHCTEMHO-JEATEILHOCTHBIM TMOJXOIOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaToB
OCBOEHHA IpeaMeTra «XHMHs» Ha YPOBHE CpedHEro oO0Iero o0pa3oBaHUs BBIIEIEHBI CIEAYIOLIUE
COCTaBJISIOLLHE!

OCO3HaHHE 00YYAIOIIMMHUCS POCCUNCKON MPayKAaHCKOM UIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSATEJIbHOCTU U CaMOONPEIEIICHUIO;

HaJIM4re MOTUBAIIUU K O0YUCHHIO;

[eJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH U
HMCTOPUUYECKUX TPATUIIUN 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCs PYKOBOICTBOBATHCS B CBOEGH JEATENHHOCTH I[CHHOCTHO-
CMBICIIOBBIMH YCTaHOBKAaMHU, MTPUCYIIUMHU 1IETTOCTHOM CUCTEME XUMHUUYECKOTO 00pa30BaHuUs;

HaJlM4ue TPABOCO3HAHUS IKOJOTUYECKON KYyIbTYpPhl W CHOCOOHOCTH CTaBUTh I€JIM WU CTPOUTH
YKU3HEHHBIC IJIaHBI.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHMS MpeAMeTa «XUMHUS» JOCTUTAIOTCS B €AMHCTBE Y4EeOHOU H
BOCIIUTATEIBHON JI€ATEIbHOCTH B COOTBETCTBUM C T'yMAaHUCTHUYECKUMH, COLIMOKYJIBTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH U HUJ€allaMUd POCCHUIICKOTO IPa)KAAHCKOTO OOIIeCTBa, MPUHATHIME B 00IIECTBE
HOPMaMHM M TIpaBUJIaMHU T[IOBEJCHUS, CIIOCOOCTBYIOIIMMH TIpOLIECCaM CaMOIIO3HAHMS, CaMOPa3BUTUA H
HPaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTH OOYUarOIIHXCSI.

JIMYHOCTHBIC pE3yNbTaThl OCBOCHUS TNpenMera «XHMHUs» OTPaKaT CHOPMUPOBAHHOCTH OIBITA
MMO3HABATEIFHON M TMPAKTUYECKON NEATebHOCTU OOydYaroIMXCs MO peajlu3allud MPUHSATHIX B OOIIECTBE
LIEHHOCTEW, B TOM YUCJIE B YACTHU:

1) rpamIaHCKOro BOCIMTAHUSA'

OCO3HAaHUS OOYYArOIIMMHUCA CBOUX KOHCTUTYLIMOHHBIX TMPaB U OOS3aHHOCTEH, YBOXKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

MIPEACTABICHUS O COLMATIbHBIX HOPMax M MPAaBUIIAX MEXKIMUYHOCTHBIX OTHOLLIEHUN B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW IEATEIHHOCTH MPU CO3MAaHUHM YUYE€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MO3HABATENIbHBIX 3a]1a4, BHITIOJTHEHUN XUMHUYECKUX IKCTIEPUMEHTOB;

CroCOOHOCTH TOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX MPU aHATH3e
Pa3IMYHBIX BUJIOB YU€OHOU €S TEIIbHOCTH,

2) IaTpHOTHYECKOT0 BOCIIUTAHHUSA

LIEHHOCTHOI'O OTHOUIEHUS K UCTOPUUECKOMY U HAYYHOMY HACJIEANI0 OTE€YECTBEHHON XUMUU;

YBKEHUS K TIPOIECCY TBOPUECTBA B 0OJACTH TEOPHH U IPAKTHUUECKOTO MPUMEHEHHSI XUMHUU, OCO3HAHUS
TOTO, YTO JIOCTH)KEHHUSI HAYKU €CTh PE3YbTaT ATUTEIbHBIX HAOMIONEHUH, KPOTIOTJIMBBIX SKCIIEPUMEHTATBHBIX
MTOMCKOB, TIOCTOSTHHOTO TPy/a YUYEHBIX U MMPAKTUKOB;

WHTEpeca W TO03HABATEeJIbHBIX MOTHBOB B MOJYYEHUH W TOCIENYIONEM aHanmu3e HHPOPMAIUA O
MePETOBBIX TOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUU,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEICHNUS;



CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBSI3aHHbIE C XHUMHUYECKUMHU SIBICHHUSIMH, W TPUHAMATh
OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH Ha MOPATbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE TMOBEICHUE U MOCTYIIKH CBOMX TOBAPHUIIECH C MO3UINI HPABCTBEHHBIX H
MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) popmMupoBaHUA KYJIbTYPbI 310POBbS:

MMOHUMAaHUS LEHHOCTEH 370pPOBOrO M 0e30macHOro obpasa *KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOILIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U NICUXHUECKOMY 3/10POBbIO;

coOrofIeHHsT TIpaBmJI 0€30MacHOro OOpalIeHUsl C BEIIECTBAMHU B OBITY, IMOBCEIHEBHOW >KU3HH U B
TPYAOBOM JEATEIBHOCTH;

MOHVMAHUS IICHHOCTH MPaBWI HWHAWBHIYaJbHOTO M KOJUIGKTUBHOTO O€30MacCHOTO TIOBEICHUS B
CUTYaLUSIX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIFOJCH;

OCO3HAHHUS TOCJEICTBUN M HEMPUSATUS BPEIHBIX NMPUBBIYCK (YHNOTPEOJICHUS alKOTOJsi, HAPKOTHUKOB,
KypeHus);

5) TpynoBOro BoCnMTAHUSA:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEAOBATENbCKOM AESITENbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUECKOM U APYTUX BUJAX JIEATEIHHOCTH;

YCTAHOBKHM Ha aKTHBHOE y4aCTHE B PEIICHUH MPAKTUYECKHUX 3a7ad COIMAIbHOM HapaBIIEHHOCTU (B
paMKax CBOEro KJ1acca, IIKOJIbI);

WHTEpeca K TPAKTHUYECKOMY H3YYCHHIO Tpodeccuii pa3IMdHOro poja, B TOM YHCIIE Ha OCHOBE
MIPUMECHCHHUS ITPSIMETHBIX 3HAHUH 110 XUMUU;

YBKEHUS K TPYLY, JIIOJSM TpyAa U pe3ybTraTaM TPYyI0BOil 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUAYATbHON TPAEKTOPUHU 00pazoBaHus, Oynyiiei npodeccun
U peanu3anui cCOOCTBEHHBIX )KMU3HEHHBIX TUIAHOB ¢ YYETOM TUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUH,
MHTEPECOB U MOTpeOHOCTEH 001IecTBa;

6) 3K0JI0THYeCKOr0 BOCIIUTAHMS:

AKOJIOTHUECKH 11€J1eCO00pa3HOr0 OTHOIICHHS K MPHUPOE, KaK UCTOYHUKY CYIICCTBOBAHUS JKM3HU HA
3emie;

MMOHUMaHUSA T100aJIbHOTO XapaKTepa YKOJIOTHIECKHUX MPOOIIeM, BIUSTHUS SKOHOMHUUECKUX MTPOIIECCOB Ha
COCTOSIHUE MTPUPOJHON U COLMATIBHOM CPEIbL;

OCO3HAHMUSI HEOOXOAMMOCTH UCIOJB30BaHHUS JOCTHKCHH XUMHUU I pEHIeHHS BOIMPOCOB
paIMOHaTBFHOTO MPUPOIOTIONH30BAHNUS,

AKTUBHOTO HEMPUATUS JEHCTBHUM, MPUHOCIIIUX BpEN OKPYXKArolled NpUpPOAHON cpele, yMEHHUS
MPOTHO3UPOBATh HEONArOMPUATHBIE HKOJOTHYECKHE TMOCIEACTBUS MPEANPUHUMACMBIX JEHCTBUN U
MpeI0TBpaIIaTh UX;

HaJIM4YUsl Pa3BUTOTO JKOJIOTHYECKOTO MBIIIJICHUS, IKOJOTUUECKON KYIBTYpPBI, OIbBITA AESITEIbHOCTU
AKOJIOTMUECKON HaIPaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS UMU B IMO3HABATEIbHON, KOMMYHUKATUBHOU U
COIMATPHON MPAKTUKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHBOCTOSATH UEOJIOTHH XeMopooun;

7) 1EeHHOCTH HAYYHOT'0 MO3HAHHUA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHON TIPAKTUKH,

MOHUMAaHUS CTEeNM(UKN XMMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUHU PALMOHAIBHOTO
HAayYHOTO MBIIUICHUS, CO3JaHUH IEJIOCTHOTO TPEACTABICHUS 00 OKPYKAIOIIEM MHpPE KaK O EIMHCTBE
MPUPOABl U YEJIOBEKa, B TO3HAHWM TPUPOIHBIX 3aKOHOMEPHOCTEH M peNICHWU MTPOOIeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHSI;

yOSXKIEHHOCTH B 0CO00I 3HAYMMOCTH XUMHUH JIJIs1 COBPEMEHHOW ITUBWIIM3AINH: B €€ TYMaHUCTHYECKOM
HaANpPaBIEHHOCTH M BaXKHOW POJU B CO3/IaHUU HOBOU 0a3bl MarepHallbHON KYIBTYpBI, PEIIEHUHU ITI00aTbHBIX



npo0JIeM YCTOMUMBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOI, SHEPTEeTUUYECKOM, MUIIEBOM M SKOJIOTMUYECKOM
0€30IacHOCTH, B pa3BUTHH MEIHMLMHBL, OOECHEYEHUU YCIOBUN YCIEIIHOTO Tpyda M 3KOJOTHYECKU
KOM(OPTHOH JKU3HH KAXKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH: MOHUMAHUS CYLIIHOCTH METOIOB IO3HAHMSA, HUCIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH UCIOJIb30BaTh [10Jy4aeMble 3HaHUsI JUIs aHaJIM3a U O0bSCHEHUS SIBICHUN
OKPYXAIOIEro MUpa M MPOUCXOISAIIUX B HEM M3MEHEHUH, yMEHMs JieNaTh OOOCHOBAHHBIEC 3aKJIIOYEHUS Ha
OCHOBE Hay4HBIX ()aKTOB M UMEIOIIHUXCS JAHHBIX C LEJIbIO NOJTY4YEHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITETTLHO MCIIONIb30BaTh XUMHUECKUE 3HAHUS JIJIS1 PEIICHHSI TPOOJIeM B peabHbIX
KU3HEHHBIX CUTYaIUsIX;

MHTEpeca K MO3HAHHUIO U UCCIIEIOBATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHUIO UM CaMOOOpPA30BaHMIO, K AKTUBHOMY
MOJTYYEHHUIO HOBBIX 3HAHHUH MO XMMUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

HHTepeca K 0COOCHHOCTSIM TPyAa B Pa3JIMYHbIX cepax MpohecCHOHAIBHON AesTeIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHSI y4eOHOTO MmpenaMeTa «XUMUs» Ha YPOBHE CPEIHEro 0OIIero
00pa30BaHUS BKJIFOYAIOT:

3HaUMMbIe IS (OPMUPOBAHHMS ~ MHUPOBO33PCHHS  OOYYAIOMIMXCS  MEKIUCIHUILIMHAPHBIC
(MeXmpeaMeTHbIC) OOIEeHAyYHbIC MMOHITHS, OTPAKAIOIIKE IIEJOCTHOCTh HAYYHON KapTHHBI MHpa H
cienn(UKy METOJOB IO3HAHHS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPIHS,
SIBJICHHE, TPOLIECC, CUCTEMa, HAYYHbIH (DaKT, NPHUHIIMI, THUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCIIEIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, YIKCIICPUMEHT H JIPYTHE);

YHUBEpCalbHble y4eOHBbIC JCUCTBUS (IO3HABATEJIbHBIC, KOMMYHUKATUBHBIC, DETYISTHBHBIC),
obecrieunBaronyie  GopmMupoBaHue (GYHKIMOHAJIBHONH TI'PAMOTHOCTH U COIMAIBHOW  KOMIICTCHIMH
00ydJarommxcs;

CIOCOOHOCTh OOYYaIONIUXCS HCIOJIb30BaTh OCBOCHHBIC MEKIUCITUIUIMHAPHBIC, MHUPOBO33PEHUYCCKUE
3HAHUS U YHUBEPCAIbHBIC YICOHBIC IEHCTBUS B TI03HABATEIILHOW U COIMATHLHON TTPAKTHKE.

MertamnpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAJICHNE YHUBEPCATLHBIMU YUCOHBIMH TTO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH U PETYISTHBHBIMH JICHCTBUSMHU.

OgJiaieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /I CTBUSIMH:

1) 6a3oBble JJorHYecKHe AeCTBUSA:

CaMOCTOATENILHO (hOPMYIIUPOBATh U aKTyaJIHM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBarh;

OTIPENENIATh e JCATEIbHOCTH, 3aJaBas MMapaMeTpbl U KPUTEPUU UX JOCTUKCHHUS, COOTHOCHTH
PE3yIBTaThI ACSITEILHOCTH C MTOCTABICHHBIMHU IIEIISIMU;

MCIIOIb30BaTh MPH OCBOCHHWM 3HAHUI MPUEMBI JIOTHYECKOTO MBINUICHUS — BBIACIATH XapaKTEPHbIC
MPU3HAKK TOHATHH W yCTaHABIWBAaTh WX B3aUMOCBS3b, HCIOIB30BaTh COOTBETCTBYIONIUE MMOHSATHS IS
00BSICHEHUS OTAETBHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KJIacCU(UKAIIMK BEIIECTB M XUMHUECKUX PEAKIIHIA;

yCTaHaBJIMBATh MPUYNHHO-CJICICTBEHHBIC CBA3U MEKIY U3y4aeMbIMU SBICHUSMHU;

CTPOHUTH JIOTUYECKHE pACCYXKIeHHs (MHIYyKTUBHBIC, JCAYKTHBHBIC, IO aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTHBOPEYUHUS B pACCMATPUBAEMBIX SIBJICHHUSX, (OPMYIUPOBATh BBIBOMIBI U 3aKITIOUCHHS,

MPUMEHATh B TIPOILIECCE IMO3HAHMS, HMCIOJIb3yeMble B XMMHUU CHMBOJHYECKHE (3HAKOBBIC) MOJIECIIH,
peoOpa3oBhIBaTh MOJCIBHBIC TIPEACTABICHUS — XHUMHYCCKHH 3HaK (CHMBOJI) DJIEMEHTA, XHUMHYECKas
dbopmyna, ypaBHCHHE XUMHUECKON PEAKIUH — MPU PEIICHUH y4eOHBIX MO3HABATEIBHBIX M MPAKTHUECKUX
3a1a4, NPUMEHSTh Ha3BaHHBIC MOJEIbHBIC TPEACTABICHHUS IS BBIABICHUS XapaKTEPHBIX IPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIIHIA.



2) 6a3oBble MCCIeI0BATEIbCKUE e CTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOT'O IMO3HAHMSI BEIIECTB U XUMHUCCKUX PCAKIIHIA;

GbopMyIUpOBaTh IENUW W 3a7a4d HCCIICAOBAHMS, HCIOIb30BaTh MOCTABICHHBIE M CAMOCTOSTEIHHO
c(OpPMYITUPOBAHHBIC BOIIPOCHI B KAYECTBE HHCTPYMEHTA IMO3HAHUS M OCHOBBI 111 (POPMUPOBAHHS TUIIOTE3BI
0 MTPOBEPKE NMPABUIIBHOCTH BBICKAa3bIBAEMBIX CYXJICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSTEIILHOTO TUIAHUPOBAHUS U MPOBEICHUS YUYCHHMYECKUX SKCIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHUS HAOIONATH 32 XOJIOM IPOIIECCa, CAMOCTOSTENILHO IIPOTHO3UPOBATh €0 PE3YJIbTaT,
dbopmynupoBare 0000IIEHUST M BBIBOJIBI OTHOCHTEIHHO JOCTOBEPHOCTH pE3YJABTATOB HCCIICIOBAHMUS,
COCTaBIISATH 00OCHOBAHHBIN OTYET O MPOACIaHHON paboTe;

MPUOOpPETaTh OMBIT YYEHUYECKON WCCIIEAOBATEIbCKO M TIPOEKTHOW NEATEIhbHOCTH, MPOSBISTH
CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIHLHOMY IIOMCKY METOJOB pEIICHHsI MPAaKTUYECKUX 3ajad,
MPUMEHEHHIO PA3JTUYHBIX METOOB ITO3HAHUSI.

3) paGora ¢ undopmanueii:

OPUCHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX WHPOpPMAUK (HAYYHO-TIONMYISpHAS JIMTEPaTypa
XHUMHYECKOTO CONEpXKAaHUS, CIpPaBOYHBIC MOCOOUs, pecypchl MHTepHeTra), aHAIM3HPOBAaTh HH(OPMAIIHIO
pa3iMyHBIX BUAOB UM (HOpM MpencTaBieHUS, KPUTHUYCCKH OICHHBAaTh €€ JIOCTOBEPHOCTh U
HEMIPOTHUBOPEUYNBOCTH;

(dbopMynHpOBaTh 3ampOChl U MPUMEHSATH PA3IUYHBIC METOABI MPHU IOUCKE M OTOOpe WH(pOpMAIUH,
HE0OXOTUMOM IS BRITIOJTHEHHS YI€OHBIX 3a]1a4 ONPEICIEHHOTO THIIA;

IPUOOPETaTh OMBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH MU Pa3IMYHBIX
MOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (popMy mpenctaBieHus HHpopMarmu (CXembl, rpadukw,
JMarpaMMbl, TAOIUIIbI, PUCYHKHU H JPYTHE);

UCIIOJIb30BaTh HAyYHBIA SI3bIK B KaueCTBE CPEIACTBA NpH PadOTE C XUMHUYECKOW WH(POPMAIUCH:
MIPUMEHSITh MEXKIPEAMETHBIE ((PU3HUSCKHE U MAaTeMATHICCKUE) 3HAKU U CHUMBOJIBI, POpMYITbI, aO0OpeBUATYPHI,
HOMEHKIJIATYPY;

HCIIOJTL30BaTh U MTPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATTISAHOCTH.

OgJiajieHNe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeCTBUSIMH:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX/IaeMOW TEMbI B XOJI€ INAJIOTa U/WUIIH TUCKYCCHH, BHICKAa3bIBaTh
uzaeu, GopMyITHPOBATh CBOM MPEIIOKEHHSI OTHOCUTEIBHO BBHITIOJIHEHUS MPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh ~C  MpE3CHTAlMeld  Pe3yJabTaTOB  IMO3HABATEIILHOW  JEATEIBHOCTH,  IOJYYEHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBITIOJTHEHUM XUMHUYECKOTO SKCIIEPUMEHTA,
MPAKTHYECKON paboOThl MO UCCIETOBAHUIO CBOWCTB M3YYaeMbIX BEIIECTB, peaTn3allii Y4eOHOTo MPOeKTa U
(hopMyITHPOBATh BBIBOBI 110 PE3Y/IbTaTaM MPOBEAEHHBIX HCCIICTOBAHUH ITyTEM COTTIACOBAHUS TIO3UIIHIA B XOIC
o0CyXJIeHUsI 1 OOMEHA MHEHHUSMH.

OgJiajieHNe YHUBEPCAJIbHBIMH PEryJIITUBHBIMM 1€l CTBUSIMU:

CaMOCTOSITEIILHO TJIAHUPOBATh M OCYIIECTRISITh CBOIO ITO3HABATEIIBHYIO JICATECILHOCTD, ONpeaesasa eé
IEeJM W 33Ja4l, KOHTPOJIMPOBATh M 1O Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh MPEAIaracMblil alfOPUTM
JCWCTBUI TIPHU BBIOJHCHUU YYEOHBIX M HCCIEIOBATEIIbCKUX 3ajlad, BbIOMpaTh Hawuboliee APQEeKTUBHBIM
croco0 MX PEHICHHUs C YIETOM MOTYUCHHUS HOBBIX 3HAHUHM O BEIECTBAX U XUMHUECKUX PEAKIIHSIX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH JIeATeIbHOCTH Ha OCHOBE CaMOaHAalIM3a U CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHI

10 KJIACC



IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTH MPEICTABICHUI O XMMUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpA, POJI XMMUU B MTO3HAHUU SBJICHUN MPUPOABI, B (POPMUPOBAHUH MBIIIJICHUS U KYJABTYpBI JUUYHOCTH, €€
(YHKUIMOHAJIBHON TI'PaMOTHOCTH, HEOOXOOUMOHN [UIl pElIeHMs MPAKTUYeCKUX 3a7ad U HKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILLIEHUS K CBOEMY 3/I0POBbIO U IPUPOAHOM Cpeie;

BJIAJICHAE CUCTEMONM XUMHUYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIArAlOIIME ITOHATHUS
(XMMMUYECKHUH  SJIEMEHT,  aTroM,  JJIEKTpOHHass  00OJoYKa  aroma,  MOJEKyla,  BaJEHTHOCTb,
ANIEKTPOOTPHULIATETILHOCTh, XUMHUECKas CBSI3b, CTPYKTYpHast popmysa (pa3BEpHyTast U COKpaIIEHHAas ), MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM O00bEM, YINIEpOIHBIA CKeleT, (PyHKIHMOHANbHAs TpyIna, paguKkali, H30Mepus,
MU30MEpPBI, TOMOJIOTUYECKUNA PsZl, TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOL M a30TCOAEpIKAlUe COCIUHECHMS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpOEHHs opraHuueckux Beuects A. M. byTiepoBa, 3akOH COXpaHEHMsI MAcChl BEIIECTB); 3AKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH; MUPOBO33PEHUECKHE 3HAHMSL, JICKALIUE B OCHOBE IIOHUMAaHUs IPUYUHHOCTH U
CHUCTEMHOCTH XHUMHUYECKHUX SIBICHHH, (haKTOJIOTMYECKHE CBEIEHHUS O CBOMCTBAX, COCTaBE, MOJYYEHUU HU
0€30I1aCHOM MCII0JIb30BAaHUU BaXKHEUIIMX OPraHUYECKHUX BEIIECTB B OBITY U NMPAKTUYECKOH AEATENbHOCTH
4eIJI0BEKa;

c(OpMUPOBAHHOCTb yMEHUU BBIABIATh XApPAKTEPHbIE NPU3HAKU IOHSATUM, YCTaHABIMBATb UX
B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE IIOHATHUSA IIPU ONMCAHUU COCTaBa, CTPOEHUS U IIPEBPALICHUI
OPraHNYeCKUX COCIMHEHUN;

c(OpMUPOBAHHOCTh YMEHHUM UCIIOIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISl COCTABJIEHMSI MOJIEKY/ISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM) (HOPMYS OpraHMYECKUX BEUIECTB U YPABHEHUN XUMHUYECKUX
peakuuii, N3roTaBIuBaTh MOZAEIN MOJIEKYJ OPraHMYECKUX BELIECTB I WIIOCTPALMUA MX XUMUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpMHUPOBAHHOCTh YMEHHH yCTaHaBJIMBATh IPUHAAIC)KHOCTD U3YUYECHHBIX OPIraHUYECKHUX BEILECTB 110
X COCTaBy M CTPOCHHIO K ONpEACIEHHOMY KJacCy/Tpymie COeIuHEHHH (yIJIeBOIOPOIBI, KHCIIOPOJ U
a30TCOZEPXKALUE  COEAUHEHMS, BBICOKOMOJEKYISIPHbIE COEAMHEHHs), JaBaTb MM Ha3BaHUSA IO
cucremarnueckoil HomeHkiarype (IUPAC), a Takke NpUBOAWUTH TpPUBHMAIBHBIE HA3BaHUSA OTAEJBHBIX
OpPraHMYECKUX BEIECTB (3TUJIEH, NPOIUJICH, alleTHIIEH, STUICHIJIMKOIb, NIUIEpUH, (peHon, Gpopmanbaerus,
aueTajableTul, MypaBbHHAs KHCIOTA, YKCYCHas KHUCIIOTA, OJICMHOBAs KHCIIOTAa, CTEApPUHOBAs KHUCIOTA,
IIII0K03a, (PpyKTO3a, Kpaxmall, [eJUII0I03a, TIIUIHIH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEAETATh BUAbI XMMHUYECKOW CBSI3M B OPraHMYECKUX COEAMHEHMSIX
(onuHapHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHSTD MOJIOKEHUS TEOPUH CTPOEHUSI OPraHUYECKUX BemecTB A. M.
BytnepoBa 1y1st 00bsICHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTAaBa U CTPOCHMUS; 3aKOH COXPAHEHUs
MAaccChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, GU3NUECKHE U XUMUYECKUE CBOICTBA
TUMUYHBIX MPEICTaBUTENIEH Pa3IMYHBIX KJIACCOB OpPraHMYECKHX BEIIeCTB (METaH, 3TaH, ITUJIEH, [IPOIUJICH,
areTuieH, oyraauen-1,3, metunoyraauen-1,3, 6eH3051, METaHOI, STAHOJI, STUJICHIVIMKOIb, TIUIEPHH, (eHo,
aleTaJIbJIETU]l, MypaBbUHAas U YKCYCHasi KUCJIOTBI, INIIOKO3a, KpaxMall, LIeJUII0103a, aMUHOYKCYCHAs! KACJI0Ta),
UJUTFOCTPUPOBATH NTEHETUYECKYIO CBA3b MEXKY HUMH YPABHEHUSMU COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIUI
C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJOPOJHOTO ChIpbi (HEQTH,
MIPUPOJIHBIN r'a3, YroJib), ClIocoObl UX NepepaboTKU U MPaKTUYECKOe MPUMEHEHNE IPOIYKTOB MepepadoTKH;

c(OpMUPOBAHHOCTh YMEHHI MPOBOIUTH BBIYUCIECHUS IO XMMHUYECKUM yYpaBHEHUSM (Macchbl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIIECTBA WM MPOJYKTA PEaKUH M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO
13 UCXO/IHBIX BELECTB UJIH MPOAYKTOB PEAKLIUN);



c(OpMUPOBAHHOCTh YMEHUH BIIAJETh CHCTEMON 3HAHWI 00 OCHOBHBIX METOJaX HAYYHOTO TO3HAHWSI,
UCIONB3YEMbIX B XHMHUU TPU H3YYCHHH BEIIECTB W XUMUYECKUX SBICHUHN (HAOMIOneHue, W3MepeHue,
AKCIIEPUMEHT, MOJICIMPOBAHUE), UCTIONB30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS ISl IPUHSTHUS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

c(hOpMUPOBAHHOCTH YMEHUI COOIIOIATh MPaBUiIa MOJIB30BAHUS XUMHUYECKOM MOCYI0H U 1TaO0OPaTOpHBIM
o0opynoBaHUEM, a Tak)Ke MpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKLUHUAMHU IIO
BBITIOJTHEHUIO JIAOOPATOPHBIX XMMHUYECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh W BBHIMONTHITH XUMHUYECKHI JKCIIEPUMEHT (TpeBpaIlCHUS
OpPraHMYeCKHX BEIIECTB IIPU HArpPEBaHWH, MOJIYYEHUE ITUJIIEHA M H3YyYECHHUE €r0 CBOMCTB, Kau€CTBEHHBIE
peaKluyu OPraHUYECKUX BEIECTB, JCHATypamus OCIKOB MpPU HArpeBaHHH, I[BETHBIC PEAKIMH OCIKOB) B
COOTBETCTBHH C MPaBWJIAMU TEXHUKH OE30MacCHOCTH TpH OOpalleHWH C BEIIeCTBAMU U J1a00OpaTOPHBIM
00Opy/IOBaHUEM, MPEACTABIATh PE3yAbTaThl XUMHUYECKOTO SKCIEPUMEHTa B (opMe 3amlucH ypaBHEHUN
COOTBETCTBYIOIIMX Peakuii 1 (OpMyIUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YNIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKU aHATTU3UPOBATH XUMUUECKYIO0 HH(POPMALIHIO, TOTy4aeMyI0 U3
pa3HbIX UCTOYHUKOB (CpencTBa MaccoBoil nHpopmanuu, HTepHET U IpyTrux);

c(hOpMUPOBAHHOCTh YMEHUHN COOMIONATh MpaBUia KOJIOTUYECKHU 11€JIeCO00Pa3HOro MOBECHUS B OBITY
U TPYAOBOM JEATEIBHOCTH B ILEJNSX COXPAHEHHSI CBOErO 3J0POBbS U OKPYKAKOMIECH NPUPOAHON CpEnbl,
OCO3HaBaTh OMTACHOCTh BO3JCHCTBHUA HA JKMUBBIE OPTAaHU3MbI ONIPENEIIEHHBIX OPraHUYECKUX BEIIECTB, TIOHUMAs
cmbicn niokazarens [1/IK, moscHaTh Ha mpuMepax crocoObl YMEHBIICHUSI W MPEIOTBPAILIEHUS UX BPEIHOTO
BO3JICMICTBHS HA OPraHU3M YEJI0BEKA;

Ui OOYyYaroIIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI: YMEHHE MPUMEHSATh 3HAHUA 00
OCHOBHBIX JOCTYITHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUII;

JUISL CJETIBIX M CIa0OBUASIINX OOy4YarOUIMXCS: YMEHHUE HCIONb30BaTh Pelbe(PHO-TOUEUHYIO CHUCTEMY
ob6o3Hauenuit JI. bpaiins ans 3anvucu XUuMU4ecKux GopmyIL.

11 KJIACC

[IpenmeTrHbIe pe3yabsTaThl 0CBOCHHS Kypca «O0mas 1 HeopraHu4ecKas XUMUSD) OTPAKAIOT:

c(OpPMHUPOBAHHOCTh MPEACTABICHUN: O XMMUYECKOM COCTABIAIONIENH €CTECTBEHHO-HAYYHOM KapTHUHBI
MUpA, POJIM XMMUU B MTO3HAHUU SIBJICHUN MPUPO/IBI, B (OPMUPOBAHUM MBIIUICHUS U KYIBTYPbl JUYHOCTH, €€
(YHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAUMOM JUIsl pelleHHs] MPaKTHUYECKUX 3aJad MU HKOJIOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOAHOM Cpefie;

BJIAJICHUE CHUCTEMOM XUMHUECKUX 3HAHMH, KOTOpas BKIIOYACT: OCHOBOMNOJArarollue MOHATHS
(XMMHUYECKHUN 3JIEMEHT, aroM, M30TOIl, S-, P-, - 2JIeKTpOHHBIE OPOUTATM aTOMOB, MOH, MOJICKYJIA, MOJIb,
MOJISIPHBI  00BEM, BaJCHTHOCTB, AJIEKTPOOTPHIATEIBHOCTh, CTENEHb OKHCICHHS, XHMHYECKas CBS3b
(KOBaJIeHTHAsI, MOHHAs, METAUITMYECKasi, BOIOPOJHAS), KPHUCTAIUIMYECKash pPEmI€TKa, THUIBI XUMHYECKUX
peakuuid, pacTBOp, DJEKTPOIMTHI, HEIIEKTPOIUTHIL, AIIEKTPOJIUTHUECKAs JUCCOLUAIMUS, OKHUCIUTED,
BOCCTaHOBHTENb, CKOPOCTh XMMHUYECKOH peakluy, XUMHUECKOE PABHOBECHE); TEOPHUM U 3aKOHBI (TEOpHs
ANIEKTPOJIMTHYECKON JAuccoLMaluy, nepuoandeckuii 3akon /. M. MeHneneeBa, 3aKOH COXpaHEHUs MacChl
BEIIIECTB, 3aKOH COXPAHEHMS W MPEBPALLCHHUsS SHEPIHMHM MPH XUMHUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKHH A3BIK XMMUU, MUPOBO33PEHUECKNE 3HAHMS, JIeKAIME B OCHOBE TOHUMAaHMsI IPUYUHHOCTH U
CHCTEMHOCTH XWMHUYECKHX SIBICHHH, (PaKTOIIOTUYECKHE CBEIEHHS O CBOMCTBAX, COCTaBE, NMOJYUYCHHU U
0€301acHOM HCIOJIb30BAHUH BAKHEHIIINX HEOPTaHWYECKHUX BEMIECTB B OBITY M MPAKTHYECKOHN JEATEIEHOCTH
YeNoBeKa;



c(OPMUPOBAHHOCTh yMEHUU BBISBIATH XapaKTEpHbIE NPU3HAKU TMOHSTHM, YCTaHABIWBATh WX
B3aUMOCBSA3b, UCIIOJIB30BaThb COOTBETCTBYIOUIUE IMOHSATUS MPU ONUCAHUU HEOPTaHMYECKUX BEIIECTB U UX
[IPEBPAILCHHU;

c(OpMUPOBAHHOCTh YMEHUN HCIIOIB30BaTh XWMHUYECKYIO CHUMBOJHMKY JMJisi COCTaBJICHUS (QOpMYI
BEIIIECTB M YPAaBHCHUH XMMHUYECKUX peakiuii, cucremarnueckyro HomeHkIarypy (IUPAC) u TpuBuaabHbIC
HAa3BaHUS OT/EJIbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHBbIH ras, yriieKUCIbli ra3, aMMHUak, raiméHas u3BecTb,
HeraméHasi U3BeCTh, MUThEeBasl Co/la, MUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHHUI OMPEAEISATh BAJICHTHOCTh U CTCIICHh OKHCIICHUS XUMUYECKUX dJIEMEHTOB
B COCJIMHEHMSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOM CBA3M (KOBaJCHTHas, MOHHAs, MeTajuIMuecKas,
BOJIOPOJIHAsI) B COCAUHEHUSAX, TUIl KPUCTAUIMYECKOW PEIIETKH KOHKPETHOIO BellecTBa (aToMHas,
MOJICKYJISIpHAsl, MOHHAs, METa/lIMuecKas), XapakTep Cpeabl B BOJHBIX pacTBOpaX HEOPTaHHUYECKUX
COCIUHCHMUI;

c(OpMUPOBAHHOCTh YMEHHUHN YyCTaHABIMBATh MPUHAAJICKHOCTh HEOPraHMYECKHX BEHIECTB IO HX
COCTaBy K ONpPENENIEHHOMY Kiaccy/TpyIie COeQUHEHHM (IpOCThie BEIIeCTBa — METAJUIbl U HEMEeTallbl,
OKCH/IbI, OCHOBAaHHUS, KUCIOTHI, aM(pOTEepHbIEC THIPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICI Tepuonuyeckoro 3akona JlI. M. MenneneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBbHYIO U IPOTHOCTUYECKYIO (PYHKITNY;

c(hOopMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XUMUUYECKHUX JIEMEHTOB
1-4 nepuonos [lepuonnueckoit cucrembl XumMuueckux emMeHToB . 1. MenneneeBa, ucnonb3ys MOHATHUS «S-
, P-, d-37eKTpOHHBIC OpPOMTAINY, «IHEPIETHUYCCKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH H3MCHEHUS
CBOICTB XMMHYECKHX 3JIEMEHTOB M MX COEIMHEHUU MO nepuojaaM U rpymnmnaMm llepuoanueckoil cuctembl
xumuueckux aneMeHToB J[. . Menneneesa;

c(OpMUPOBAHHOCTh YMEHHIl XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOICTBa
HEOPraHUYECKUX BEIIECTB Pa3JMYHBIX KJIACCOB, OATBEPKIATh CYLIECTBOBAHNE T'€HETUYECKOM CBA3U MEXKIY
HEOPraHUYECKUMU BEIIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHIA;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCH(PUIIMPOBATh XMMHYECKHUE PEAKIIMU IO PA3JIMYHBIM IpPU3HAKAM
(4uciy ¥ coCTaBy pearupyroiiux BEeIecTB, TeIIoBOMY d(h(EKTy peakiinu, I3MEHEHUIO CTETIEHEH OKUCIICHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIIUH, YUACTUIO KaTaIn3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTaBISATh YypaBHEHHUS pPEaKIUi pa3IUYHBIX THUIIOB, TOJHBIE H
COKpaIIEHHbIEC YPABHEHUS PEaKIIMii HOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, TPH KOTOPBIX 3TH PEAKLIUU UIIYT 0
KOHIIA;

c(OpMUPOBAHHOCTh yMEHHMH TPOBOJUTH PEAKIUH, TOATBEPXKAAIOIINE KAYeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPraHUYECKUX BEIECTB, PACIIO3HABATh OINBITHBIM MYTEM MOHBI, IPUCYTCTBYIOLME B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTb OKHUCIWTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIIMA
MTOCPEICTBOM COCTABIIEHHUS IEKTPOHHOTO OajaHca 3TUX PeaKInii;

c(hOopMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIUU OT Pa3InYHBIX
(hakTOpoB; XapakTep CMEIICHUS XHMHUYECKOTO PABHOBECUS B 3aBHCHMOCTH OT BHEIIHETO BO3JEHCTBUS
(mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUW XapaKTEepPH30BaTh XHUMHUYECKHE TMPOIECCHI, JIekKAIIUe B OCHOBE
MIPOMBIIIICHHOTO TIOJYYEeHHsI CEpHOUM KUCIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTh MPECTaBICHUN 00
0OIIMX HAYYHBIX MPUHIIMIIAX U YKOJOTUUYECKHUX MpoOIeMax XUMUUECKOTO TIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOAWTH BBIUYMCICHUS C MCIOJB30BAHHEM IOHATUSI «MACCOBasi JOJIS
BEI[ECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPHU XMUMHYECKHUX PEAKIUAX, MACCHl BEIECTBA WIIH
00BEMa ra3oB M0 H3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WM 00BEMY OTHOTO M3 YYACTBYIOIINX B PEAKIINH



BEIIECTB, TEIUIOBOTO 3 (eKTa peakinu Ha OCHOBE 3aKOHOB COXPAHEHHsSI MAacChl BEIIECTB, MPEBPAIICHUS U
COXpPaHEHUS SHEPIUU;

c(hOpMUPOBAHHOCTH YMEHHUI COOIONATh MPABUJIIA OIB30BAHUS XHMHUECKOUW MOCYI0H U Ta00paTOpHBIM
o0opynoBaHUEM, a TakXKe MpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKLUHUSAMHU IIO
BBITIOJTHEHHIO JIAOOPATOPHBIX XMMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IIAHUPOBAaTh M BBIIOJIHATH XUMHUYECKUN HKCHEPUMEHT (pa3jioKeHHe
MEPOKCUAA BOJOPOAA B MPUCYTCTBUM KaTalM3aTopa, ONPEIEICHUE CPEllbl PACTBOPOB BELIECTB C MOMOLIBIO
YVHUBEPCAITLHOTO UHIMKATOPA, BIUSHUE PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIINH, PEaKIIUU
MOHHOTO 0OMEHA, KaYeCTBCHHBIE PEAKIIUU Ha CyIb(ar-, KapOOHAT- U XJIOPH/I-aHUOHBI, HA KATHOH aMMOHWUS,
pelieHne IKCIepUMEHTaIbHbIX 3a1a4 1o TeMaMm «Metaibsl» u «HemeTrasmuibl»y) B COOTBETCTBUU C IIPaBUIaMU
TEXHHUKHU 0E€30MacHOCTH MPHU OOpaIIeHUU C BEHIECTBAMH U JTAOOPATOPHBEIM 00OPYIOBaHHEM, MPEACTABISATH
pe3yibTaThl XMMHYECKOTO SKCIIEPUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX PEAKIUN |
(dbopMynupoBaTh BHIBOJbI HA OCHOBE 3TUX PE3YJbTAaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKU aHATTU3UPOBATH XUMUUECKYIO0 HH(POPMALIHIO, TOTy4aeMyI0 U3
Pa3HBIX UCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHUKAaMK, IHTEpHET U IPYTHX);

c(hOpMUPOBAHHOCTh YMEHUHN COOMIONATh MpaBUia KOJIOTUYECKHU 11€JIeCO00Pa3HOro MOBECHUS B OBITY
U TPYAOBOM JEATEIBHOCTH B ILEJNSX COXPAHEHHSI CBOErO 3J0POBbS U OKPYKAKOMIECH NPUPOAHON CpEnbl,
OCO3HaBaTh OIMACHOCTb BO3JECUCTBUSA HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazarens [1JIK, moscHATP Ha mpuMepax CHOCOOBI YMEHBIICHUS W MPEAOTBPAMICHUS WX BPEIHOTO
BO3JICMICTBHS HA OPraHU3M YEJI0BEKA;

Ui OOyYaroIIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI: YMEHHUE MPUMEHSITh 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUII;

JUISL CJETIBIX M CIa0OBUASIINX OOy4YarOUIMXCS: YMEHHUE HCIONb30BaTh Pelbe(PHO-TOUEUHYIO CHUCTEMY
ob6o3Hauenuit JI. bpaiins ans 3anvucu XUuMU4ecKux GopmyIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB JJIeKTPOHHbIE
Ne | HammeHOBaHMe pa3iesioB M TeM (uudposbie)
Kontpoabhbie [[IpakTudyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoTbI
pecypcsl
Pazjeu 1. Teopernueckue 0OCHOBbI OPraHM4eCcKOM XMMHUU
[IpenMer opraHuyecKo XUMUHU.
bu6moreka IIOK
1.1 | Teopust CTpOCHHSI OPTAaHHYECKUX 3
N https://myschool.edu.ru/
coeguHennit A. M. bytieposa
Hroro no pazneny 3
Pasnea 2. YiieBoaopoasl
[IpenenpHbIE YIIIEBOAOPOIABI — bubnnorexa LIOK
2.1 2
aJIKaHBbI https://myschool.edu.ru/
99 Henpenenbnabie yrineBogopoasl: 6 1 bubnuorexa [IOK
' aJIKCHBI, aJIKaJIMCHBI, aJKHHBI https://myschool.edu.ru/
brubanoreka IIOK
2.3 | ApoMaTHuecKue yriieBOIOPOIbI
P yE HOPOA 2 https://myschool.edu.ru/
54 [IpuponHbie HICTOYHUKH 3 1 bubnuorexa [IOK
" | yIIeBomopoaoB U ux mnepepaboTka https://myschool.edu.ru/
Wroro mo pazneny 13

Pa3znen 3. Kuciioponconep:kamue oprannyeckne coexHHeHUsI

3 Crprs. @eson 3 s imysshooldur
3.9 Anpneruasl. Kap6oHOBBIE 7 1 butnroreka IIOK
KUCNOThI. ClloKHbIE 3(UpPBI https://myschool.edu.ru/
33 Vemenopgs 3 ! o imysshooldur
Hroro no pazneny 13
Pa3nen 4. A3orconep:xkamme OpraHu4ecKue CoeMHEeHUs
4.1 | Amunbl. AMUHOKUCTOTHL. benku 3 pubmiorera LHOK
https://myschool.edu.ru/
Hroro no pazgeny 3
Pasnen 5. BeicokoMoJIeKy JISIpHBIE COEIMHEHUSA
5.1 | [Inactmaccel. Kayuyku. Bonokna 2 iﬁigjfrr:\e/:;hi?;u.ru /
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34 5 5

[TPOI'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KosmuecTBo 4acos DJIeKTPOHHbIE
Ne | HammeHoBaHMe pa3ae/ioB U TeM h’l (uudgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeneie [pakrmyeckue o0pa3oBare/ibHbIE
padoTsI padoThbI pecypebi
Pa3nen 1. TeopeTruueckne 0CHOBbI XUMHU
CtpoeHue aToMOB.
[Tepuognyeckuit 3aKoH 1
bu6nmuoreka [JOK
1.1 | Ilepuonuueckas cucrema 3
https://myschool.edu.ru/
XUMHUYECKUX 3yiemMeHToB /1. M.
MenpneneeBa
19 Crpoenue BelecTna. 4 bubanorexa LIOK
' MHoroob6pasue BeliecTB https://myschool.edu.ru/
bu6muoreka [IIOK
13 | Xmumeckne peaximn 6 1 1 https://myschool.edu.ru/
bubnuorexa [IOK
4
TOTO O pasASTY 13 https://myschool.edu.ru/
Pa3nen 2. Heoprannueckasi Xumust
bu6muoreka [IOK
21 M
CrauIet 6 1 https://myschool.edu.ru/
bubnuorexa [IOK
2.2 |Hemeranel 9 1 1 https://myschool.edu.ru/
53 CBs3b HEOPraHUYECKUX U ) bubnnorexa LIOK
' OPraHUYEeCKUX BELIECTB https://myschool.edu.ru/
bubmuoTexa [JOK
Hroro o pasery 17 https://myschool.edu.ru/
Pasznen 3. XumMus u )Ku3Hb
bubmuorexa [JOK
3.1 | Xummt vt xusHe 4 https://myschool.edu.ru/
Hroro no pasneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
ITPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

INOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Koun4yecTBo yacos
Ne Hara DJlIeKTpoHHbIe Hu(poBbIE
Tema ypoka KouTtpoubnbie |[IpakTuueckue
n/n Bcero U3y4eHHus | oOpa3oBaTe/ibHbIC pecypchl
padoThI padoTbI
1 [Ipeamer oprannyecKor XuMuu, €€ BOSHUKHOBEHHUE, 1 brbnuorexa LIOK
pa3BUTHE U 3HAYEHUE https://myschool.edu.ru/
5 Teopust CTpOCHUSI OPraHUYECKUX COeIUHEHUN A. M. 1 bubmanorexa LIOK
BytnepoBa, €€ 0OCHOBHBIE TIOJIOKEHUS https://myschool.edu.ru/
[IpencraBnenue o kiaccuUKalUd OPraHUYECKUX
3 BemecTB. HomeHkiarypa (cucremarndeckas) u 1 pubmuorera HOK
' P https://myschool.edu.ru/
TpUBUATIbHBIC HA3BAHUS OPIAHUYECKUX BEILIECTB
. bu6muoreka [IOK
4 |AnkaHBI: COCTaB U CTPOEHUE, TOMOJIIOTUYECKUH Pl 1
https://myschool.edu.ru/
. bu6muoreka [IOK
5 MertaH 1 3TaH — MPOCTEHIINE MPEICTABUTEIN ATKAaHOB 1
https://myschool.edu.ru/
. bubmuoreka [JOK
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA 1
https://myschool.edu.ru/
7 OTUJIEH U TTPONUIIEH — MPOCTEHIIHNE MPECTABUTENN 1 bubmuoreka [JOK
AJIKEHOB https://myschool.edu.ru/
3 [IpaxTueckas padota Ne 1. «Ilony4yeHue sTuneHa u 1 bubnnorexa LIOK
W3y4YEHHE €r0 CBOMCTBY https://myschool.edu.ru/
9 Anxanuensl. byraguen-1,3 u metunOyranuen-1,3. 1
[Tony4yeHne CHHTETUYECKOTO KayuyKa U PE3UHBI
AJKUHBL: COCTaB U OCOOCHHOCTH CTPOCHHUS,
. N buGmuoreka IIOK
10 | romonoruueckuii psa. AUETHICH — IMPOCTEHIIINIA 1
https://myschool.edu.ru/
MpeACTaBUTENb ATKUHOB
11 |Bbruucienwus Mo ypaBHEHUIO XUMUYECKONU PEaKIIuu 1 pubmmorexa [IOK
P P https://myschool.edu.ru/
12 | Apensl: OeH301 1 TOIyo. TOKCHYHOCTH apEHOB 1
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I'eneTnyeckas CcBsI3b yIIEBOJOPOIOB, IPUHAICIKALUX K

13
Pa3IMYHbIM KJ1accaM
[IpuponHble HCTOUHUKH YITIEBOLOPOAOB: IIPUPOIHBIN a3
14 | u nmonyTHbIEe HEPTAHBIE Ta3bl, HE(YTH U MPOIYKTHI €€ pubmorexa [IOK
o ’ POAYK https://myschool.edu.ru/
nepepaboTKu
[IpuponHble HCTOUHUKH YITIEBOLOPOAOB: IIPUPOIHBIN I'a3
15 | u monyTHbIe He(pTAHBIE Ta3bl, HEPTHh U IPOAYKTHI €€
nepepadoTKu
bu6nuoreka [JOK
16 |KouTtponbHas paboTa 1o pa3ueny «YrieBoIopOIb)
https://myschool.edu.ru/
17 [IpenenbHble OAHOATOMHBIE CIIUPTHI: METAHOJI U 3TAHOJL.
Bonoponnas cBsa3b
18 |MHoroatoMHbIC CIUPTHI: STUICHIIIMKOIb M TIUICPUH
19 @DeHoI: CTPOCHUE MOJIEKYIbI, PU3NYECKUE U bubnuorexa [IOK
XMMHYECKHUE CBOMCTBA, IPUMEHECHHUE https://myschool.edu.ru/
20 |Anpaeruapl: GOpMaTBICTH U alleTAIBICTH . AIICTOH
21 OnHOOCHOBHBIE NpeieTbHbIE KAPOOHOBBIE KUCIOTHI:
MypaBbUHAS U YKCyCHAast
99 ITpaktuyeckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KUCJIOTBD)
93 CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK
MPEICTABUTENH BBICIIUX KaPOOHOBBIX KHCIOT
24 Mpbuta KaKk cOJM BBICHINX KapOOHOBBIX KUCIIOT, UX
MoIolIee ACUCTBUE
25 CnoxHble 23pUpPHI KaK TPOU3BOIHBIE KAPOOHOBBIX
KHUCJIOT. [ mApOIn3 CIOKHBIX 3UPOB
26 XKupsl: runponus, npuMeHeHne, OMoI0ruueckas poib
KUPOB
97 VYreBoabl: cocTaB, kiaccudukanus. BaxHeimme

NpEaACTAaBUTECIIN: TJIFOKO34, (bpy1(TO3a, caxaposa
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28 |Kpaxman u Leuoi03a Kak NpUpOIHbIE TTOJIMMEPHI 1
29 KontponwsHas padora o pazaeny

«Kucnoponconepkaniye OpraHu4ecKue COSTHHCHUS 1
30 [AMUHBI: METHJIAMHMH U aHUJIMH 1
31 AMUHOKHUCIIOTHI Kak aM()OTepHbIC OpraHUYeCKHE

coeMHEHHs, X Onoaornueckoe 3Hauenue. [lenTu st 1
39 benku kak mpupoIHbIC BHICOKOMOJICKYIISIPHBIC

COCIMHEHHUS 1
33 OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJICKYIISIPHBIX

COCIMHCHUI 1
34 OCHOBHBIE METOJIbl CHHTE3a BHICOKOMOJIEKYIIPHBIX

coeauHenuit. [Imactmacchl, kaydyKu, BOJIOKHA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

Koaun4yecTBo yacoB

JleKTPOHHBbIE NN (pPOBbIE

Ne Jara
Tema ypoka KonTpoabnbie [[IpakTuyeckue odOpa3oBaTe/IbHbIE
n/n Bcero U3yYeHUs
padoThI padoThbI pecypchbl
XUMHUYECKUM 37IEMEHT. ATOM. DJIEKTpOHHAs bubnmoreka [IOK
1 P 1 07.09.2023 »
KOH(UTYypaIys aTOMOB https://myschool.edu.ru/
IIepnonnueckuit 3akoH u [lepuonnueckas cucrema
bubmnoreka [IOK
2 xumuyeckux annemenToB [1. 1. Menneneesa, ux cBsi3b ¢ 1 14.09.2023
. N https://myschool.edu.ru/
COBPEMEHHOM T€OpHUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB XUMHUUECKUX
AJIEMEHTOB U UX COCIMHEHUM T10 TPYIIIaM U MEPUOIaM.
bubauorexa IIOK
3 3HaueHUE MEPUOTUIECKOTO 3aKOHA U CUCTEMBI 1 21.09.2023
https://myschool.edu.ru/
xuMHu4ueckux 3neMeHToB .M. MenpeneeBa B pa3BUTHH
HayKu
Crtpoenue BemecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL;
. bu6mmoreka [JOK
4 MeXaHH3Mbl 00pa30BaHUsI KOBAJICHTHON CBSI3H. 1 28.09.2023
https://myschool.edu.ru/
Bonoponnas cBsa3b
BanentHocts. DnekTpoorpuniarenbHOCTh. CTeneHb
bu6mmoreka [JOK
5) OKHucJeHus. BelecTBa MONIEKYIISIPHOTO U 1 05.10.2023
https://myschool.edu.ru/
HEMOJICKYJISIPHOTO CTPOCHUS
[TonsiTne o nucnepcHbIX cucteMax. MIcTUHHBIE 1
bu6mmoreka [JOK
6 KOJIJIOMIHBIE PacTBOPBI. MaccoBas 10715 BEIleCTBa B 1 12.10.2023
https://myschool.edu.ru/
pacTBope
Krnaccudukanus 1 HOMEHKIaTypa HEOPTaHUIECKUX
. bubmuoreka [IOK
7 coeMHEeHMH. ['eHeTnyeckas CBsI3b HEOPTAHMYECKUX 1 19.10.2023
https://myschool.edu.ru/
BEIIECTB, PA3IMYHBIX KJIACCOB
Krnaccudukaius XuMHUYECKUX PEaKIIHii B
HEOPraHUYeCKON U OpraHN4eCcKOr XUMHUHU. 3aKOH bubmmorexa [IOK
8 P P 1 26.10.2023 1

COXpaHCHHWA MACChbl BEMICCTB; 3aKOH COXPAaHCHUSA U
MpEBpalICHUA DOHCPIUHA ITPU XUMHYCCKUX PCAKIUAX

https://myschool.edu.ru/
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Cxkopoctb peakiuu. OOpaTuMbIe peakIui. XUMHIECKOe

bubmoreka [IOK

9 09.11.2023
paBHOBECHE https://myschool.edu.ru/
IIpakTtrueckas padora Ne 1. «BiausiHue pa3IHYHBIX
10 [P P e p 16.11.2023
(haKTOPOB Ha CKOPOCTh XUMHYECKON PEAKIIHI
DnexTponutuyeckas auccoruanus. [loastue o
BOJIOpoiHOM Toka3zatene (pH) pactBopa. Peakuuu bubnmoreka [IOK
11 23.11.2023
MOHHOTO OOMeHa. ['uaponu3 opraHundecKux u https://myschool.edu.ru/
HEOPraHUYECKUX BEIIECTB
12 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [lonstue 30.11.2023 bu6mmoreka [IOK
00 AJIEKTPOJIN3€e PacIUIaBOB U paCTBOPOB COJICH o https://myschool.edu.ru/
KontpoibHnas padora 1o pasaeny «TeopeTnueckue Bbubmuorexa IHOK
13 P P pasaeny «teop 07.12.2023 a
OCHOBBI XUMHUI https://myschool.edu.ru/
CI1aBBI METAJLIOB. DIEKTPOXUMUYECKUH DS, Bubmunorexa IHOK
14 E P Pt 14.12.2023 1
HAINPSHKCHUH METAJUIOB https://myschool.edu.ru/
XHUMHYECKHE CBOMCTBA BAKHEUIITNX METAJIOB (HATPHIA,
. . . . bubmuoreka [IOK
15 | kaynwmii, KaJIBIMI, MarHui, ATFOMUHUN) U UX 21.12.2023
. https://myschool.edu.ru/
COeIMHEHU
N . Bubmuorexa IHOK
16 |XuMuyeckue CBOICTBA XpOMa, MEIU U UX COETMHEHUN 28.12.2023 1
https://myschool.edu.ru/
XHUMHUECKHE CBOMCTBA IIMHKA, JKele3a U uX bubmuoreka K
17 ¢ 1 11.01.2024 |PrOmorexa HO
COCJIMHCHUI https://myschool.edu.ru/
Mertainnsl, ux nonoxkenue B [lepuoanaeckoii cucreme
xuMHuueckux saeMenToB J[. 1. MenneneeBa u bubmuoreka [IOK
18 18.01.2024
0cobeHHOCTH cTpoeHust aroMoB. Ob1Me pusnueckue https://myschool.edu.ru/
CBOMCTBA METAIIOB
IIpaktrueckas padora Ne 2. "Pemenne
19 [P P . 25.01.2024
AKCMEPUMEHTATBHBIX 3334 10 TeMe «MeTauib
Hemerannel, ux nonoxenue B [lepuogudeckoit cucreme BuG LIOK
HOJINOTEKA
20 | xumuueckux d1eMenToB J[. M. Menneneesa u 01.02.2024

0COOEHHOCTHU CTPOCHHA aTOMOB

https://myschool.edu.ru/
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®u3NYeCKue CBOMCTBA HEMETAIIOB. AJUIOTPOIUS

bubmoreka [IOK
21 | HemeTasuIOB (Ha MpUMepe KUCIopoaa, cepol, hocdopa 08.02.2024
(na mpuvep pona, cepel, pocdop https://myschool.edu.ru/
U yTJIepo/a)
XuMU4JecKre CBOMCTBA rajloTe€HOB, CePhl U X bu6mmoreka IIOK
22 ¢ P 15.02.2024 |PHomorexa 1l
COCTUHEHUN https://myschool.edu.ru/
XuMmudeckre cBoiicTBa azora, pocdopa U ux bu6mmoreka IIOK
23 ¢ docgop 22.02.2024 |Promorexa 1l
COEeIMHEHUN https://myschool.edu.ru/
XHUMHUYECKHE CBOMCTBA yIliepoaa, KpEeMHHUS U UX b K
24 © yriaeponaa, Kp 99.02.2024 noauoreka 11O
COCIMHCHU M https://myschool.edu.ru/
IIpuMmeHeHNE BaXKHEHUIITNX HEMETAIIOB U UX
25 | P ‘ 07.03.2024
COCMHEHHI
O06o001IeHre U CHCTEMaTU3aIUs 3HAHUH 110 TEME By OK
26 | «Hemeramib». Boruncnenus mo ypaBHEHUSIM 14.03.2024 | >MHmoTeRa 1
. . https://myschool.edu.ru/
XUMHYECKHUX PEAKIIUI ¥ TEPMOXHUMHUYSCKHE PACUETHI
[IpakTuueckas padora Ne 3. «Pemenne
27 | P P ) . 21.03.2024
AKCIIEPUMEHTAJIbHBIX 3a1a4 o TeMe "HemeTramb"»
KonTtponbHas paboTa mo TemaM «MeTallIbDy | bubmumoteka IHOK
28 ’ ’ 04.04.2024 |PHOmHoTeKa 11
«HeMmeTanms» https://myschool.edu.ru/
Heoprannueckue u opraHm4ecKrue KUCIOTHI. bubnuorexa LHOK
29 11.04.2024
Heoprannueckue n opraHn4ecKrue OCHOBaHUSA https://myschool.edu.ru/
AMpoTepHbIC HEOPTAaHNYECKHIE U OPTAaHHYSCKHE
bu6mmoreka [JOK
30 | coenuuenus. ['eHeTHYECKas CBSI3b HEOPTAHUUYECKHUX U 18.04.2024
https://myschool.edu.ru/
OpPraHUYECKHUX BEIICCTB
Poap xumun B 00ecrieUeHUU SKOJIOTHYCCKOM, Eus OK
. . nOInOTEKA
31 | sHepreTHYECKO# M MUIICBOW OE30ITACHOCTH, PA3BUTHN 25.04.2024 a
https://myschool.edu.ru/
METUITHHEI
39 [IpencraBinenus 06 00X HAYYHBIX MPUHITUTIAX 02.05.2024 bubmmorexa [IOK
MPOMBIIUICHHOTO MOTYYSHUS BKHEHIIINX BEIIECTB R https://myschool.edu.ru/
bu6mmoreka [IOK
33 |YenoBek B MHpE BELIECTB U MaTepUaIOB 16.05.2024 a

https://myschool.edu.ru/
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34

XuUMHA U 300pOBbE YEIIOBEKA

23.05.2024

bubmoreka IIOK
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34
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YYEBHO-METOANYECKOE OBECIHHEYUEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Xumus / I'abpuensn O.C., Octpoymos WN.I'., Cnaakos C.A., AkioHepHoe o01mecTBo «M31areascTBo
«[IpocBemienue»»

* Xumus, 11 xnacc/ I'abpuensa O.C., OOmecTBO ¢ OrpaHUYSHHON OTBETCTBEHHOCTHIO «/I[PODA»;
Axunonepnoe o6mectBo «M3narensctBo «IIpocsenieHue»»

* Xumus, 11 knacc/ I'abpuensua O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemieHue»»

METOANYECKHUE MATEPHUAJIBI U151 YUUTEJIA

1. O.C.T'abpuensn, I.I"JIpicoBa «Xumust Metoauyeckoe nocodue — 6a30Bbii ypoBeHb» - M.: JIpoda 2022
rOJl.

2. O.C.I'abpuensn, N.I.OctpoymoB, «OO01m1as XuMus B TeCTax, 3ajadax, ynpaxHeHusax. 11 kmace» — M.:
Hpoda, 2023 rop.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumust 11 knacc: KonTponbHbIe 1 TpOBEpOYHBIE
paboTsl k yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, [.I"JIsicoBa, A.I'Brenenckas «Xumus 10 xracc: HacTonbHast KHUTA JJIT YIUTEIIS.
Yacts 1 — M.: [Ipoda, 2019 rox.

5. O.C.I'abpuensn, ['I".JIpicoBa, A.I'BBenenckas «Xumus 11 kmace: HactonpHas KHUTA TSI YIUTEIS.
Yacts 2 — M.: [Ipoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I.OctpoymoBa «3aaauu 1o XUMUHU U CIIOCOOBI X pemeHus» - M.:
«dpodan, 2021rox.

7. B.I. lenncoBa «Xumus 11 kinace noypousnsle miansl mo yueouuky O.C.I'abpuensna, I'.I"JIsicoBoii» -
Boarorpag» Yuurtens 2018roa.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumun 11 kmacey, - M.: Dx3amen, 2019r.

9. O.C.I'abpuensH, N.I.ocTpoymoB «XuMUUIECKHI IKCTIEpUMEHT B mikoJie 11 kmacey; - M.: [Ipoda. — 2019
roJl.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

1. http://www.chemnet.ru ['azera «Xumusi» U CallT Uit yanuTens «5 uay Ha ypoK XHUMHUI»

2. http://him.1september.ru Equnas xonnexius LIOP: [IpenMerHas komnekuust « XUMHUs»

3. http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE IKCIIEPUMEHTBI: XUMHSI.
Komnnexuus Poccuiickoro o61eo0pa3oBareabHOro nopraia

4. http://experiment.edu.ru AJIXUMHUK

5. http://www alhimik.ru Bcepoccuiickast onmumMimaia mkoJIbHUKOB 10 XUMUH

6. http://chem.rusolymp.ru Opranndeckast XuMus: SJIEKTPOHHBIA YUeOHUK NI CPETHEH IIKOJIBI
7. http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: JIEKTPOHHBIN yueOHUK

8. http://www hemi.nsu.ru OTKpBITBIH KOJUTEIDK: XUMHUS

9. http://www.chemistry.ru /lucraniimonHas oJIMMIHMAaa 10 XUMHUH: TEIEKOMMYHUKAIIMOHHBIN
00pa3oBareIbHbIN MPOEKT

10. http://resh.edu.ru/

11. https://m.edsoo.ru/
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